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1/6Installation, commissioning and 
maintenance of hydraulic systems

RE 07900/10.06
Replaces: 08.06

1.  General

1.1  Long service life and functional reliability of hydraulic  
 systems and their components depend on correct   
 handling. 

 Ensure trouble-free operation by observing the following  
 points:

 – The specific installation and operating instructions for the  
  relevant components

 – Special instructions in individual cases

 – Technical data in the data sheet.

 In addition, we would like to draw your attention to the fol- 
 lowing regulations:

– German standard “Hydraulic systems“ DIN 24346

– ISO standard ISO 4413

2. Installation

2.1 Preparatory work for the installation

 – Sauberkeit der Anlage gewährleisten!

  • For the surroundings:

   Keep power units, line connections and components  
   clean or clean them (e.g. pickling after, for example, pro- 
   cesses have been carried out that involve heat, i.e. wel- 
   ding, hot bending, etc.)!

  • For hydraulics fluids:

   Take care of contamination and humidity; contamination  
   from the environment must not enter the tanks! Fill oil  
   tanks only through filters, preferably system filters or  
   portable filter stations with fine filters.
   Internal protective coatings, if any, must be resistant to  
   the hydraulic fluid used!

  • For parts taken from stock:

   The storage of parts that were not filled or treated with  
   anti-corrosion fluid can lead to the formation of resin.  
   Solve the resin using a grease solvent and renew the  
   lubricating film.

 – Check to see that all of the parts required for the installa- 
  tion are available!

 – Take note of any transport damage!

2.2 Carrying out the montage

 – Use lifting lugs and transport facilities!

 – Do not apply force to prevent transverse forces and tensi- 
  on on pipes and components. The valve mounting sur- 
  faces must be perfectly even. The fixing screws must be  
  tightened evenly at the specified torque.

  Take care that pipes are adequately fixed!

 – When selecting pipes, hoses and fittings/flanges, obser- 
  ve the correct pressure stage (wall thickness, material).  
  Use only seamless precision steel pipes. 
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 – Do not use hemp or putty as sealing materials! This may  
  cause contamination and thus malfunction.

 – To prevent external leakage, observe the installation ins- 
  tructions of the pipe fittings’ manufacturer. We recom- 
  mend the use of fittings with elastic seals.

 – Make sure that hoses are properly laid! Rubbing and  
  abutting of the lines must be prevented.

 – Provide the correct hydraulic fluids

  • Mineral oils: 
   HLP hydraulic oils according to DIN 51524 part 2 are
   generally suitable for standard systems and compo- 
   nents.

  • Fast bio-degradable hydraulic fluids: 
   VDMA 24568.

   For these fluids, the system and components must be  
   matched.

  • Hardly inflammable hydraulic fluids: 
   VDMA 24317. For these fluids, the system and com- 
   ponents must be matched. (Before filling in the spe- 
   cial media, check, whether the system is compatible  
   with the intended fluid.)

 The following points must be observed in accordance  
 with the relevant requirements:

 – Viscosity of the hydraulic fluid

 – Operating temperature range

 – Type of seals used on the components fitted

3. Commissioning

 When the installation has been carried out correctly, pro- 
 ceed with commissioning and functional testing.

3.1 Preparations for trial run 

 – Tank cleaned?

 – Lines cleaned and properly installed?

 – Fittings, flanges tightened?

 – Lines and components correctly connected in line with  
  installation drawings and circuit diagram?

 Is the accumulator filled with nitrogen? Fill in nitrogen un- 
 til the pre-charge pressure p0 as specified in the cicuit  
 di agram is reached. (On the fluid side the system must  
 be pressureless!). It is recommended that the gas pre- 
 charge pressure is marked on the accumulator itself (e.g.  
 self-adhesive label) and in the hydraulic circuit so that a  
 comparative check is possible, if required.

  Caution!  Use only nitrogen as pre-charge gas!

 Accumulators must comply with the safety regulations va- 
 lid at the place of installation.

 – Are the drive motor and pump properly installed and  
  aligned?

 – Is the drive motor correctly connected? 

 – Are filters with the prescribed filter rating used?

 – Are filters fitted in the correct direction of flow?

 – Has the specified hydraulic fluid filled up to the upper  
  marking?

 As the hydraulic fluids often do not comply with the re- 
 quired cleanliness, the fluids must be filled through a fil- 
 ter. The absolute filter rating of the filling filter should be at  
 least that of the filters installed in the system.

3.2 Trial run

 – For safety reasons, only personnel of the machine ma- 
  nufacturer and, if required, maintenance and operating  
  personnel should be present.

 – All pressure relief valves, pressure reducing valves,  
  pressure controllers of pumps must be unloaded. An  
  exemption to this are TÜV-set valves.

 – Open isolator valves completely!

 – Switch the system on briefly and check whether the di- 
  rection of rotation of the drive motor matches the pre- 
  scribed direction of rotation of the pump.

 – Check the position of the directional valves and, if ne- 
  cessary, move the spool to the required position.

 – Set the control spool to by-pass.

 – Open suction valves of the pump. If required for design  
  reasons, fill pump housing with hydraulic fluids to pre- 
  vent bearings and parts of the rotary group from run- 
  ning dry.

 – If a pilot oil pump is provided, commission it1).

 – Start up the pump, swivel it from its zero position and  
  listen for any noises. 

 – Swivel the pump slightly out (ca. 5°)1).

 – Bleed the system 
  Carefully loosen fittings or bleed screws at high points  
  in the system. When the escaping fluid is free from bub- 
  bles, then the filling process is completed. Re-tighten  
  fittings.

 –   Flush the system; if possible, short-circuit actuators.  
   Flush the system until the filters remain clean; check  
   the filters!
   With servo-systems, the servo-valves must be remo- 
   ved and replaced by flushing plates or direction  
   valves of the same size. Short-circuit the actuators.  
   During flushing, the hydraulic fluid in the complete hy- 
   draulic system should reach temperatures that are at  
   least as high as later during operation. Change the fil- 
   ter elements as required. 
   Flushing continues until the required minimum cleanli- 
   ness is reached. This can only be achieved by conti- 
   nuous monitoring using a particle counter.

 – Check the system functions under no-load conditions, if  
  possible, by hand; cold-test the electrohydraulic control.

 –  When the operating temperature has been reached,  
  test the system under load; slowly increase the pressu- 
  re.

 – Monitor control and instrumentation equipment!

 – Check the housing temperature of hydraulic pumps and  
  hydraulic motors.

 – Listen for noises!

 –  Check the hydraulic fluid level; if required, top up!

1) As far as possible with the control elements fitted; otherwise, 
start up at full displacement. In conjunction with combustion 
engines, start up at idle speed.
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 –  Check the setting of pressure relief valves by loading or  
  braking the system.

 – Inspect the system for leaks.

 – Switch off the drive.

 – Retighten all fittings, even if there is no evidence of lea- 
  kage.

     Caution! Only tighten fittings when the system is  
    depressurised!

 – Is the pipe fixing adequate, even under changing pres- 
  sure loads?

 – Are the fixing points at the correct positions?

 – Are the hoses laid so that they do not chamfer, even un- 
  der pressure load?

 – Check the fluid level.

 – Test the system for all functions. Compare measured  
  values with the permissible or specified data (pressure,  
  velocity. Adjust further control components).

 –  Jerky movements indicate, amongst other things, the  
  presence of air in the system. By briefly swivelling the  
  pump in one or both directions with the actuator being  
  loaded or braked, it is possible to eliminate certain air  
  pockets. The system is completely bled when all func- 
  tions are performed jerk-free and smoothly and the sur 
  face of the hydraulic fluid level is free from foam. Expe- 
  rience has shown that foaming should have ceased one  
  hour after start-up at the latest.

 –  Check the temperature. 

 – Switch off the drive.

 – Remove filter elements (off-line and full-flow filters) and  
  inspect them for residues. Clean filter elements or re- 
  place them, if required. Paper or glass fibre elements  
  cannot be cleaned.

 – If further contamination is found, additional flushing is  
  required to prevent premature failure of the system  
  components. 

 – All the adjustments made are to be recorded in an ac- 
  ceptance report.

3.3 Commissioning of fast running systems

 Such system can often not be commissioning using the  
 normal measuring instruments (such as pressure gauges,  
 thermometers, electrical multimeters, etc.) and standard  
 tools. Optimization is also not possible.
 These systems include, for example, forging presses,  
 plastics injection moulding machines, special machine  
 tools, rolling tools, crane controls, machines with electro- 
 hydraulic closed-loop control systems.
 Commissioning and optimization of these systems often  
 require more comprehensive measuring equipment to al- 
 low several measurements to be taken at a time (e.g. se- 
 veral pressures, electrical signals, travel, velocities, flows,  
 etc.).

3.4 The most common faults occurring during commissioning

 Apart from servicing, commissioning is very decisive for  
 the service life and functional reliability of a hydraulic sys- 
 tem.

 For this reason, faults during commissioning must be avo- 
 ided as far as possible.

 The most common faults are: 

 – The fluid tank is not inspected.

 – The hydraulic fluid is not filtered before being filled in.

 – The installation is not checked before commissioning  
  (subsequent conversion with loss of fluid!).

 – System components are not bled.

 – Pressure relief valves are set only slightly higher than  
  the operating pressure (closing pressure differential is  
  not observed).

 – Pressure controllers of hydraulic pumps are set higher  
  or to the same pressure as the pressure relief valve.

 – The flushing time of servo systems is not adhered to.

 – Abnormal pump noise is ignored (cavitation, leaking  
  suction lines, too much air in the hydraulic fluid).

 – Transversal loads on cylinder piston rods are not obser- 
  ved (installation error!).

 – Hydraulic cylinders are not bled (damage to seals!)

 – Limit switches are set too low.

 – The switching hysteresis of pressure switches is not ta- 
  ken into account when settings are made.

 – Hydraulic pump and hydraulic motor housings are not  
  filled with hydraulic fluid prior to commissioning.

 – Settings are not documented.

 – Adjustment spindles are not secured or sealed.

 – Unnecessary personnel present during commissioning  
  of the system.

4. Maintenance

 According to DIN 31 051 the term “maintenance” in- 
 cludes the following fields of activity:

 – Inspection

  Measures to recognise and assess the actual situation,  
  i.e. recognise how and why the so-called wear reserve  
  continues to decrease.

 – Maintenance

  Measures to preserve the nominal conditions, i.e. to  
  take precautions in order that the reduction in the wear  
  reserve during the useful life is kept as low as possible.

 – Repair

  Measures to restore the nominal condition, i.e. compen- 
  sate for reduction in performance and restore the wear  
  reserve.

 Maintenance measures must be planned and taken in ac- 
 cordance with the operating time, the consequences of a  
 failure and the required availability.

4.1 Inspection

 The individual points to be inspected should be summa- 
 rised for a specific system in so-called inspection lists in  
 order that the inspections can be carried out adequately  
 by employees with different qualification levels.

 Important points of inspection are:

 – Checking the hydraulic fluid level in the tank.

 – Checking the heat exchanger (air, water) for effec- 
  tiveness.

9
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 – Checking the system for external leakage (visual inspec- 
  tion).

 – Checking the hydraulic fluid temperature during operati- 
  on.

 – Checking pressures

 – Amount of leakage

 – Checking the cleanliness of the hydraulic fluid

  Caution!

  Visual inspections can only give an approximation (clou- 
  ding of the hydraulic fluid, darker appearance than at  
  the time of filling, sediments in the fluid tank).

  If conventional particle counting is impossible, the fol- 
  lowing three methods can be used for establishing the  
  fluid cleanliness:

  • Particle counts using electronic counting and sorting  
   equipment.

  • Microscopic examination.

  • Gravimetric establishment of solids by means of finest  
   filtration of a certain fluid volume (e.g. 100 ml) and  
   weighing of the filter paper before and after the filtra- 
   tion process. This allows the establishment of the  
   amount of solid particles in mg/l.

 – Check the contamination of filters. A visual inspection  
  of deep filters, which are widely used today, is no lon- 
  ger possible.

 – Analyse the chemical properties of the hydraulic fluid.

 – Check the temperature at points where bearings are lo- 
  cated.

 – Check the generation of noise.

 – Test performance and velocity.

 – Inspect pipes and hoses.

     Caution!  

  Damaged pipes and hoses must be immediately re- 
  placed.

 – Inspect accumulator stations.

4.2 Maintenance

 In practice, inspection, maintenance and repair work is  
 not as strictly separated as the definitions may suggest.  
 Servicing is often done in conjunction with inspections.

 For safety reason, pipe fittings, connections and compo- 
 nents must not be loosened or removed as long as the  
 system is pressurised.

 Important service work is:

 – Create a maintenance book

  We recommend that a maintenance book is created to  
  lay down the parts to be inspected.

 – Check the hydraulic fluid level

  • continuously during commissioning

  • shortly after commissioning

  • later, at weekly intervals

 – Inspect filters

  • during commissioning every two to three hours and, if  
   necessary, replace them.

  • daily during the first week and replace them as re- 
   quired.

  • After one week, the filters should be cleaned as re- 
   quired.

  • Maintenance of suction filters:

   Suction filters require particularly thorough servicing.  
   After the running-in period, they must be inspected at  
   least once a week and cleaned, if necessary.

 – Service the system fluid

  • Maintenance intervals depend on the following opera- 
   ting factors:

   - Hydraulic fluid condition (e.g. water in oil, strongly  
    aged oil)

   - Operating temperature and oil fill

   We recommend that the fluid be changed in depen- 
   dence upon an oil analysis. With systems whose oil  
   is not analysed at regular intervals the fluid should be  
   replaced every 2000 to 4000 operating hours at the  
   latest.

  • Drain the system fluid at operating temperature and  
   change it.

  • Severely aged or contaminated system fluid cannot  
   be improved by adding new fluid!

  • Only fill in oil via filters that have at least the same se- 
   paration capacity as the filters installed in the system,  
   or use a system filter.

  • Take samples of the system fluid to have the type, size  
   and amount of particles analysed in the lab. Record  
   the results.

 – Check the accumulator for its pre-charge pressure; for  
  this, the accumulator must be depressurised on the flu- 
  id side.

     Caution!

  Work on systems that include accumulators may  
  only be carried out after the fluid pressure was un- 
  loaded.

  Welding or soldering work or any mechanical work on  
  accumulators is not permitted.

  Improper repairs can lead to severe accidents. Repairs  
  on hydraulic accumulator may therefore only be carried  
  out by Rexroth Service service personnel.

 – The operating temperature must be measured. An in- 
  crease in the operating temperature indicates increa- 
  sing friction and leakage.

 – Leakage in the pipework

  Leakage, especially with underfloor piping, represents,  
  apart from loss of fluid, a risk for equipment and concre- 
  te floors.

  For safety reasons, sealing work on the pipes may only  
  be carried out when the system is depressurised. Lea- 
  kage at points that are sealed with soft seals (O-rings,  
  form seal rings, etc.) cannot be eliminated by tightening  
  as these sealing elements are either destroyed or har- 
  dened. Sealing can only be achieved by replacing the  
  sealing elements.
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 – Check main and pilot pressure

  • Check interval: One week

  • Document pressure corrections in the maintenance  
   book.

  • Frequent pressure adjustments indicate, among other  
   things, wear of the pressure relief valve.

4.3 Repair

 Locate and eliminate malfunction and damage.

 – Fault localisation

  A precondition for system repairs is successful, i.e. sys- 
  tematic fault search.

  This requires in any case detailed knowledge of the  
  structure and the operating principle of the individual  
  components as well as of the entire system. The req- 
  uired documentation should be available and easily ac- 
  cessible.

  The most important measuring instruments (thermome- 
  ter, electrical multimeter, industrial stethoscope, stop 
  watch, rpm counter, etc.) should also be available in the  
  vicinity of the system, especially in the case of large  
  systems.

 – Fault correction

  When carrying out any work, observe strictest cleanli- 
  ness. Before loosening fittings, clean the surrounding  
  area.

 Generally, defective components should not be repaired  
 on site, since for the proper repair, the required tooling  
 and the required cleanliness are usually not given on site.  
 On site, only complete components should be changed  
 whenever possible, in order

 • to keep the time for which the opened system is expo- 
  sed to ambient influences to a minimum,

 • to keep the fluid loss as low as possible,

 • to ensure the shortest possible downtime through the  
  use of overhauled and tested components.

 After failed components are located, it is essential to  
 check whether the entire system or parts of the system  
 have been contaminated by broken parts or larger   
 amounts of abraded metal.

4.4 Repair and major overhaul of hydraulic components

 Generally, it can be said that only the component manu-
 facturer can carry out major overhauls in the most effici- 
 ently and reliably (same quality standard, trained person- 
 nel, test facilities, warranty, etc.).

11
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Application notes and requirements for Rexroth hydraulic components

Hydraulic fluids based on mineral 
oils and related hydrocarbons

RE 90220/05.12    1/16
Replaces: 05.10

Hydraulic fluids

Title
Hydraulic fluids based 

on mineral oils and 
related hydrocarbons

Environmentally 
acceptable hydraulic 

fluids

Fire-resistant, 
water-free 

hydraulic fluids

Fire-resistant, 
water-containing 
hydraulic fluids

Standard DIN 51524 ISO 15380 ISO 12922 ISO 12922

Data sheets RE 90220 RE 90221 RE 90222 
RE 90223

(in preparation)

Classification

HL
HLP

HLPD
HVLP
HLPD

and more

HEPG
HEES partially saturated

HEES saturated
HEPR
HETG

HFDR
HFDU (ester base)
HFDU (glycol base)

and more

HFC
HFB
HFAE
HFAS
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1  Basic information

1.1  General instructions
The hydraulic fluid is the common element in any hydraulic 
component and must be selected very carefully. Quality and 
cleanliness of the hydraulic fluid are decisive factors for the 
operational reliability, efficiency and service life of a system. 

Hydraulic fluids must conform, be selected and used in 
accordance with the generally acknowledged rules of technol-
ogy and safety provisions. Reference is made to the country-
specific standards and directives (in Germany the directive of 
the Employer's Liability Insurance Association BGR 137).

This data sheet includes recommendations and regulations 
concerning the selection, operation and disposal of hydraulic 
fluids based on mineral oils and related hydrocarbons in the 
application of Rexroth hydraulic components.

The individual selection of hydraulic fluid or the choice of 
classification are the responsibility of the operator.

It is the responsibility of the user to ensure that appropriate 
measures are taken for safety and health protection and to 
ensure compliance with statutory regulations. The recommen-
dations of the lubricant manufacturer and the specifications 
given in the safety data sheet are to be observed when using 
hydraulic fluid. 

This data sheet does not absolve the operator from verifying 
the conformity and suitability of the respective hydraulic fluid 
for his system. He is to ensure that the selected fluid meets the 
minimum requirements of the relevant fluid standard during the 
whole of the period of use.

Other regulations and legal provisions may also apply. The 
operator is responsible for their observance, e.g. EU directive 
2004/35/EG and their national implementations. In Germany 
the Water Resources Act (WHG) is also to be observed. 

We recommend that you maintain constant, close contact 
with lubricant manufacturers to support you in the selection, 
maintenance, care and analyses. 

When disposing of used hydraulic fluids, apply the same care 
as during use.

1.2  Scope
This data sheet must be observed when using hydraulic fluids 
based on mineral oils and related hydrocarbons in Bosch 
Rexroth hydraulic components. 

Please note that the specifications of this data sheet may be 
restricted further by the specifications given in the product 
data sheets for the individual components. 

The use of the individual hydraulic fluids in accordance with 
the intended purpose can be found in the safety data sheets or 
other product description documents of the lubricant manufac-
turers. In addition, each use is to be individually considered.

Rexroth hydraulic components may only be operated with 
hydraulic fluids based on mineral oils and related hydrocarbons 
according to DIN 51524 if specified in the respective compo-
nent data sheet or if Rexroth approval for use is furnished. 

Notes: 
In the market overview RE 90220-01, hydraulic fluid based on 
mineral oil are described which, according to the information of 
the lubricant manufacturer, feature the respective parameters 
of the current requirements standard DIN 51524 and other 
parameters which are of relevance for suitability in connection 
with Rexroth components.

These specifications are not checked or monitored by Bosch 
Rexroth. The list in the market overview does not therefore 
represent a recommendation on the part of Rexroth or approval 
of the respective hydraulic fluid for use with Rexroth compo-
nents and does not release the operator from his responsibility 
regarding selection of the hydraulic fluid. 

Bosch Rexroth will accept no liability for its components 
for any damage resulting from failure to comply with the 
notes below. 

1.3  Safety instructions
Hydraulic fluids can constitute a risk for persons and the 
environment. These risks are described in the hydraulic fluid 
safety data sheets. The operator is to ensure that a current 
safety data sheet for the hydraulic fluid used is available and 
that the measures stipulated therein are complied with.

15
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2  Solid particle contamination and cleanliness levels 

Solid particle contamination is the major reason for faults oc-
curring in hydraulic systems. It may lead to a number of effects 
in the hydraulic system. Firstly, single large solid particles 
may lead directly to a system malfunction, and secondly small 
particles cause continuous elevated wear. 

For hydraulic fluids, the cleanliness level is given as a three-
digit numerical code in accordance with ISO 4406. This 
numerical code denotes the number of particles present in 
a hydraulic fluid for a defined quantity. Moreover, foreign solid 
matter is not to exceed a mass of 50 mg/kg (gravimetric 
examination according to ISO 4405).

In general, compliance with a minimum cleanliness level of 
20/18/15 in accordance with ISO 4406 or better is to be main-
tained in operation. Special servo valves demand improved 
cleanliness levels of at least 18/16/13. A reduction in cleanli-
ness level by one level means half of the quantity of particles 
and thus greater cleanliness. Lower numbers in cleanliness 
levels should always be striven for and extend the service life 
of hydraulic components. The component with the highest 
cleanliness requirements determines the required cleanliness 
of the overall system. Please also observe the specifications in 
table 1: "Cleanliness levels according to ISO 4406" and in the 
respective data sheets of the various hydraulic components.

Hydraulic fluids frequently fail to meet these cleanliness 
requirements on delivery. Careful filtering is therefore required 
during operation and in particular, during filling in order to 
ensure the required cleanliness levels. Your lubricant manu-
facturer can tell you the cleanliness level of hydraulic fluids 
as delivered. To maintain the required cleanliness level over 
the operating period, you must use a reservoir breather filter. 
If the environment is humid, take appropriate measures, such 
as a breather filter with air drying or permanent off-line water 
separation.

Note: the specifications of the lubricant manufacturer relat-
ing to cleanliness levels are based on the time at which the 
container concerned is filled and not on the conditions during 
transport and storage.

Further information about contamination with solid matter and 
cleanliness levels can be found in brochure RE 08016.

Table 1: Cleanliness levels according to ISO 4406

Particles per 100 ml  
Scale number

More than 
Up to and 
including

8,000,000 16,000,000 24

4,000,000 8,000,000 23

2,000,000 4,000,000 22

1,000,000 2,000,000 21

500,000 1,000,000 20

250,000 500,000 19

130,000 250,000 18

64000 130,000 17

32000 64000 16

16000 32000 15

8000 16000 14

4000 8000 13

2000 4000 12

1000 2000 11

500 1000 10

250 500 9

130 250 8

64 130 7

32  64 6

 20 /  18 / 15
 > 4 μm   > 6 μm  > 14 μm
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3  Selection of the hydraulic fluid

The use of hydraulic fluids based on mineral oils for Rexroth 
hydraulic components is based on compliance with the 
minimum requirements of DIN 51524.

3.1  Selection criteria for the hydraulic fluid
The specified limit values for all components employed in the 
hydraulic system, for example viscosity and cleanliness level, 
must be observed with the hydraulic fluid used, taking into 
account the specified operating conditions. 

Hydraulic fluid suitability depends, amongst others, on the 
following factors:

3.1.1  Viscosity

Viscosity is a basic property of hydraulic fluids. The permissible 
viscosity range of complete systems needs to be determined 
taking account of the permissible viscosity of all components 
and it is to be observed for each individual component.

The viscosity at operating temperature determines the 
response characteristics of closed control loops, stability and 
damping of systems, the efficiency factor and the degree of 
wear.

We recommend that the optimum operating viscosity range 
of each component be kept within the permissible temperature 
range. This usually requires either cooling or heating, or both. 
The permissible viscosity range and the necessary cleanliness 
level can be found in the product data sheet for the component 
concerned.

If the viscosity of a hydraulic fluid used is above the permitted 
operating viscosity, this will result in increased hydraulic-me-
chanical losses. In return, there will be lower internal leakage 
losses. If the pressure level is lower, lubrication gaps may not 
be filled up, which can lead to increased wear. For hydraulic 
pumps, the permitted suction pressure may not be reached, 
which may lead to cavitation damage.

If the viscosity of a hydraulic fluid is below the permitted 
operating viscosity, increased leakage, wear, susceptibility to 
contamination and a shorter component life cycle will result. 

3.1.2  Viscosity-temperature behavior

For hydraulic fluids, the viscosity temperature behavior (V-T 
behavior) is of particular importance. Viscosity is characterized 
in that it drops when the temperature increases and rises when 
the temperature drops; see Fig. 1 "Viscosity temperature chart 
for HL, HLP, HLPD (VI 100)". The interrelation between viscos-
ity and temperature is described by the viscosity index (VI). 

The viscosity temperature diagram in Fig. 1 is extrapolated 
in the < 40 °C range. This idealized diagram is for reference 
purposes only. Measured values can be obtained from your 
lubricant manufacturer and are to be preferred for design 
purposes.
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Fig. 1: Viscosity-temperature chart for HL, HLP, HLPD (VI 100, double logarithmic representation)

Temperature t [°C]
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3.1.3  Wear protection capability

Wear protection capability describes the property of hydraulic 
fluids to prevent or minimize wear within the components. 
The wear protection capability is described in DIN 51524-2,-3 
via test procedures "FZG gear test rig" (ISO 14635-1) and 
"Mechanical test in the vane pump" (ISO 20763). From 
ISO VG 32 DIN 51524-2,-3 prescribes a rating of at least 
10 (FZG test). At present, the FZG test cannot be applied 
to viscosity classes < ISO VG 32.

3.1.4  Material compatibility

The hydraulic fluid must not negatively affect the materials 
used in the components. Compatibility with coatings, seals, 
hoses, metals and plastics is to be observed in particular. The 
fluid classifications specified in the respective component data 
sheets are tested by the manufacturer with regard to material 
compatibility. Parts and components not supplied by us are to 
be checked by the user. 

Table 2: Known material incompatibilities

Classification Incompatible with:

HLxx classifications with EPDM seals

Zinc- and ash/free 
hydraulic fluids

with bronze-filled PTFE seals

3.1.5  Aging resistance

The way a hydraulic fluid ages depends on the thermal, 
chemical and mechanical stress to which it is subjected. Aging 
resistance can be greatly influenced by the chemical composi-
tion of the hydraulic fluids. 

High fluid temperatures (e.g. over 80 °C) result in a approxi-
mate halving of the fluid service life for every 10 °C temperature 
increase and should therefore by avoided. The halving of the 
fluid service life results from the application of the Arrhenius 
equation (see Glossary). 

Table 3: Reference values for temperature-dependent 
aging of the hydraulic fluid

Reservoir temperature Fluid life cycle

80 °C 100 %

90 °C 50 %

100 °C 25 %

Hydraulic fluids based on mineral oils and related hydrocar-
bons are tested with 20% water additive during testing of 
aging resistance according to ISO 4263-1.

The calculated fluid service life is derived from the results of 
tests in which the long-term characteristics are simulated in 
a short period of time by applying more arduous conditions 
(condensed testing). This calculated fluid service life is not to 
be equated to the fluid service life in real-life applications.

Table 3 is a practical indicator for hydraulic fluids with water 
content < 0.1%, cf. chapter 4.10. "Water".

3.1.6  Air separation ability (ASA)

The air separation ability (ASA) describes the property of a 
hydraulic fluid to separate undissolved air. Hydraulic fluids 
contain approx. 7 to 13 percent by volume of dissolved air 
(with atmospheric pressure and 50 °C). Hydraulic fluids 
always contain dissolved air. During operation, dissolved air 
may be transformed into undissolved air, leading to cavitation 
damages. Fluid classification, fluid product, reservoir size and 
design must be coordinated to take into account the dwell 
time and ASA value of the hydraulic fluid. The air separation 
capacity depends on the viscosity, temperature, basic fluid and 
aging. 
It cannot be improved by additives.

According to DIN 51524 for instance, an ASA value  10 
minutes is required for viscosity class ISO VG 46, 
6 minutes are typical, lower values are preferable. 

3.1.7  Demulsifying ability and water solubility

The capacity of a hydraulic fluid to separate water at a defined 
temperature is known as the demulsifying ability. ISO 6614 
defines the demulsifying properties of hydraulic fluids.

For larger systems with permanent monitoring, a demulsifying 
fluid with good water separation capability (WSC) is recom-
mended. The water can be drained from the bottom of the 
reservoir. In smaller systems (e.g. in mobile machines), whose 
fluid is less closely monitored and where water contamination 
into the hydraulic fluid, for instance through air condensation, 
cannot be ruled out completely, an HLPD fluid is recom-
mended. 

The demulsifying ability up to ISO-VG 100 is given at 54 °C, 
and at 82 °C for fluids with higher viscosity. 

Water emulsifying HLPD hydraulic fluids have no, or a very 
poor, demulsifying ability.

3.1.8  Filterability

Filterability describes the ability of a hydraulic fluid to pass 
through a filter, removing solid contaminants. The hydraulic 
fluids used require a good filterability, not just when new, but 
also during the whole of their service life. Depending on the 
basic fluid used and the additives (VI enhancers) there are 
great differences here.

The filterability is a basic prerequisite for cleanliness, servicing 
and filtration of hydraulic fluids. Filterability is tested with the 
new hydraulic fluid and after the addition of 0.2 % water. The 
underlying standard (ISO 13357-1/-2) stipulates that filterability 
must have no negative effects on the filters or the hydraulic 
fluid, see chapter 4 "Hydraulic fluids in operation".

3.1.9  Corrosion protection

Hydraulic fluids should not just prevent corrosion formation 
on steel components, they must also be compatible with 
non-ferrous metals and alloys. Corrosion protection tests on 
different metals and metal alloys are described in DIN 51524. 
Hydraulic fluids that are not compatible with the materials 
listed above must not be used, even if they are compliant with 
ISO 51524. 

Rexroth components are usually tested with HLP hydraulic 
fluids or corrosion protection oils based on mineral oils before 
they are delivered.
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3.1.10  Additivation

The properties described above can be modified with the 
help of suitable additives. A general distinction is made for 
fluids between heavy metal-free and heavy metal-containing 
(generally zinc) additive systems. Both additive systems are 
most often incompatible with each other. The mixing of these 
fluids must be avoided even if the mixing ratio is very low. See 
chapter 4, "Hydraulic fluids in operation”.

Increasing additivation generally leads to deteriorated air 
separation ability (ASA) and water separation capability 
(WSC) of the hydraulic fluid. According to the present state 
of knowledge, all hydraulic fluids described in this document, 
independently of the actual additivation, can be filtered using 
all filter materials with all known filtration ratings  1 μm without 
filtering out effective additives at the same time. 

Bosch Rexroth does not prescribe any specific additive system.

3.2  Classification and fields of application 

Table 4: Classification and fields of application 

Classification Features
Typical field of 
application

Notes

HL fluids 
according to 
DIN 51524-1 
VI =  100

Hydraulic fluids 
predominantly only 
with additives for 
oxidation and corro-
sion protection, but 
no specific additives 
for wear protection in 
case of mixed friction

HL fluids can be 
used in hydraulic 
systems that do not 
pose any require-
ments as to wear 
protection. 

HL fluids may be used only for components whose product data 
sheet specifically allows HL fluids. For components which have 
not been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Hydraulic fluids that only comply with the requirements of classes 
HL and HR in accordance with ISO 11158 without proving that 
DIN 51524-1 is also met may be used only with written approval 
of Bosch Rexroth AG. 

Observe restrictions as to pressure, rotation speed etc.

HLP fluids 
according to 
DIN 51524-2 
VI = 100

Hydraulic fluid with 
corrosion, oxidation 
and verified wear 
protection additives

HLP fluids are suit-
able for most fields 
of application and 
components provided 
the temperature and 
viscosity provisions 
are observed.

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

For the viscosity classes VG10, VG15 and VG22, DIN 51524 
defines no requirements as to wear protection (DIN 51354 part 2 
and DIN 51389 part 2). Beyond the requirements of DIN 51524 
part 2, we require the same base oil type, identical refining 
procedure, identical additivation and identical additivation level 
across all viscosity classes.

Continued on page 8
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Classification Features
Typical field of 
application

Notes

HVLP fluids 
according to 
DIN 51524-3 
VI > 140

HLP hydraulic fluid 
with additional 
improved viscosity 
temperature behavior

HVLP fluids are used 
in systems operated 
over a wide tempera-
ture range.

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

The same notes and restrictions as defined for HLP fluids apply 
accordingly.

The effect on Rexroth components (e.g. compatibility with material 
seals, wear resistance capacity) may differ when using related 
hydrocarbons instead of mineral oils, cf. Table 6, line 8. 

When using HVLP fluids, the viscosity may change on account of 
the shear of the long-chain VI enhancers. The viscosity index, high 
at the start, decreases during operation. This needs to be taken 
into account when selecting the hydraulic fluid. 

The only value at present that can be used to assess viscosity 
changes in operation is the result of the test in accordance with 
DIN 51350 part 6. Please note that there are practical applications 
that create a much higher shear load on such fluids than can be 
achieved by this test. Up to VI < 160, we recommend a maximum 
permitted viscosity drop of 15 %, viscosity at 100 °C.

The viscosity limits given by Bosch Rexroth for its components 
are to be observed for all operating conditions, even after the 
hydraulic fluids have sheared.

HVLP fluids should be used only if required by the temperature 
ranges of the application. 

HLPD fluids 
according to 
DIN 51524-2,

HVLPD fluids in 
accordance with 
DIN 51524-3

HLP and HVLP 
hydraulic fluid with 
additional detergent 
and or dispersant 
additives

HLPD and HVLPD 
fluids are used in 
systems where 
deposits as well 
as solid or liquid 
contamination need 
to be kept temporarily 
suspended

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Some of these fluids are able to absorb significant quantities of 
water (> 0.1 %). This may have negative implications for the wear 
protection and the aging properties of the fluid.

The wetting ability of these fluids varies largely depending on the 
product. Therefore it is not correct to say that they are generally all 
very well able to prevent stick-slip.

In individual cases where higher water contamination is to be 
expected (such as in steelworks or under humid conditions), 
the use of HLPD/HVLPD fluids cannot be recommended as the 
emulsified water does not settle in the reservoir but is evaporated 
in heavily loaded positions. For such cases, we recommend using 
HLP hydraulic fluids with particularly good demulsifying ability. The 
water collected at the reservoir bottom is to be drained regularly. 

If HLPD/HVLPD fluids are used, contamination does not settle. It 
rather remains suspended and needs to be filtered out or removed 
by appropriate draining systems. For this reason, the filter area 
must be increased. 

HLPD/HVLPD fluids may contain additives that in the long run 
are incompatible with plastics, elastomers and non-ferrous metals. 
Furthermore, these additives may lead to the premature clogging 
of hydraulic filters. Therefore, test the filterability and the selection 
of the filter material in consultation with the filter manufacturer.

Table 4: Classification and fields of application (continued from page 7)
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4.1  General
The properties of hydraulic fluids can change continually during 
storage and operation.

Please note that the fluid standard DIN 51524 merely 
describes minimum requirements for hydraulic fluids in new 
condition at the time of filling into the bins. The operator of a 
hydraulic system must ensure that the hydraulic fluid remains 
in a utilizable condition throughout its entire period of use.

Deviations from the characteristic values are to be clarified with 
the lubricant manufacturer, the test labs or Bosch Rexroth.

Please note the following aspects in operation.

4.2  Storage and handling
Hydraulic fluids must be stored correctly in accordance with 
the instructions of the lubricant manufacturer. Avoid exposing 
the containers to lengthy periods of direct heat. Containers 
are to be stored in such a way that the risk of any foreign liquid 
or solid matter (e.g. water, foreign fluids or dust) ingression 
into the inside of the container can be ruled out. After taking 
hydraulic fluids from the containers, these are immediately to 
be properly resealed.

Recommendation:

Store containers in a dry, roofed place –

Store barrels on their sides –

Clean reservoir systems and machine reservoirs regularly –

4.3  Filling of new systems
Usually, the cleanliness levels of the hydraulic fluids as 
delivered do not meet the requirements of our components. 
Hydraulic fluids must be filtered using an appropriate filter 
system to minimize solid particle contamination and water in 
the system. 

As early as possible during test operation, new systems should 
be filled with the selected hydraulic fluid so as to reduce the 
risk of accidentally mixing the fluids (see chapter 4.5 "Mixing 
and compatibility of different hydraulic fluids"). Changing 
the hydraulic medium at a later point represents significant 
additional costs (see following chapter). 

4.4  Hydraulic fluid changeover
Changeovers, in particular between hydraulic fluids with 
heavy metal-free and heavy metal-containing (generally zinc) 
additives, frequently lead to malfunctions, see chapter 3.1.10 
"Additivation".

In the case of changeovers of the fluid in hydraulic systems, it 
is important to ensure compatibility of the new hydraulic fluid 
with the remainder of the previous hydraulic fluid. We recom-
mend obtaining a written performance guarantee from the 
manufacturer or supplier of the new hydraulic fluid. The quantity 
of old fluid remaining should be minimized. Mixing hydraulic 
fluids should be avoided, see following chapter.

For information on changing over hydraulic fluids with different 
classifications please refer to VDMA 24314, VDMA 24569 and 
ISO 15380 appendix A. 

Bosch Rexroth will not accept liability for any damage to its 
components resulting from inadequate hydraulic fluid change-
overs!

4.5  Mixing and compatibility of different 
hydraulic fluids
If hydraulic fluids from different manufacturers or different 
types from the same manufacturer are mixed, gelling, silting 
and deposits may occur. These, in turn, may cause foaming, 
impaired air separation ability, malfunctions and damage to 
the hydraulic system. 

If the fluid contains more than 2 % of another fluid then it is 
considered to be a mixture. Exceptions apply for water, see 
chapter 4.10 "Water". 

Mixing with other hydraulic fluids is not generally permitted. 
This also includes hydraulic fluids with the same classification 
and from the market overview RE 90220-01. If individual lubri-
cant manufacturers advertise miscibility and/or compatibility, 
this is entirely the responsibility of the lubricant manufacturer. 

Bosch Rexroth customarily tests all components with mineral 
oil HLP before they are delivered.

Note: With connectible accessory units and mobile filtering 
systems, there is a considerable risk of non-permitted mixing 
of the hydraulic fluids!

Rexroth will not accept liability for any damage to its compo-
nents resulting from mixing hydraulic fluids! 

4.6  Re-additivation
Additives added at a later point in time such as colors, wear 
reducers, VI enhancers or anti-foam additives, may negatively 
affect the performance properties of the hydraulic fluid and 
the compatibility with our components and therefore are not 
permissible. 

Rexroth will not accept liability for any damage to its compo-
nents resulting from re-additivation! 

4.7  Foaming behavior
Foam is created by rising air bubbles at the surface of hydraulic 
fluids in the reservoir. Foam that develops should collapse as 
quickly as possible.

Common hydraulic fluids in accordance with DIN 51524 are 
sufficiently inhibited against foam formation in new condi-
tion. On account of aging and adsorption onto surfaces, the 
defoamer concentration may decrease over time, leading to a 
stable foam. 

Defoamers may be re-dosed only after consultation with the 
lubricant manufacturer and with his written approval. 

Defoamers may affect the air separation ability. 

4  Hydraulic fluids in operation
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4.8  Corrosion
The hydraulic fluid is to guarantee sufficient corrosion protec-
tion of components under all operating conditions, even in the 
event of impermissible water contamination.

During storage and operation, hydraulic fluid based on mineral 
oils with anti-corrosion additives protect components against 
water and "acidic" oil degradation products. 

4.9  Air
Under atmospheric conditions, the hydraulic fluid contains 
dissolved air. In the negative pressure range, for instance in 
the suction pipe of the pump or downstream of control edges, 
this dissolved air may transform into undissolved air. The 
undissolved air content represents a risk of cavitation and of 
the diesel effect. This results in material erosion of components 
and increased hydraulic fluid aging. 

With the correct measures, such as suction pipe and reservoir 
design, and an appropriate hydraulic fluid, air intake and 
separation can be positively influenced. 

See also chapter 3.1.7 "Air separation ability (ASA)”.

4.10  Water
Water contamination in hydraulic fluids can result from direct 
ingress or indirectly through condensation of water from the air 
due to temperature variations. 

Water in the hydraulic fluid may result in wear or direct failure 
of hydraulic components. Furthermore, a high water content in 
the hydraulic fluid negatively affects aging and filterability and 
increases susceptibility to cavitation. 

Undissolved water can be drained from the bottom of the 
reservoir. Dissolved water can be removed only by using 
appropriate measures. If the hydraulic system is used in humid 
conditions, preventive measures need to be taken, such as 
an air dehumidifier at the reservoir vent. During operation, the 
water content in all hydraulic fluids, determined according to 
the "Karl Fischer method" (see chapter 6 "Glossary") for all hy-
draulic fluids must constantly be kept below 0.1% (1000 ppm). 
To ensure a long service life of both hydraulic fluids and 
components, Bosch Rexroth recommends that values below 
0.05% (500 ppm) are permanently maintained.

To ensure a long service life for the hydraulic fluids  and the 
components, we recommend that values below 0.05 % (500 
ppm) are permanently maintained. Detergent and or dispersant 
hydraulic fluids (HLPD / HVLPD) are able to absorb (and keep 
suspended) more water. Prior to using these hydraulic fluids, 
please contact the lubricant manufacturer.

4.11  Fluid servicing, fluid analysis and filtration
Air, water, operating temperature influences and solid matter 
contamination will change the performance characteristics of 
hydraulic fluids and cause them to age. 

To preserve the usage properties and ensure a long service life 
for hydraulic fluid and components, the monitoring of the fluid 
condition and a filtration adapted to the application require-
ments (draining and degassing if required) are indispensable.

The effort is higher in the case of unfavorable usage conditions, 
increased stress for the hydraulic system or high expectations 
as to availability and service life, see chapter 2 "Solid particle 
contamination and cleanliness level".

When commissioning a system, please note that the required 
minimum cleanliness level can frequently be attained only by 
flushing the system. Due to severe start-up contamination, it 
may be possible that a fluid and/or filter replacement becomes 
necessary after a short operating period (< 50 operating 
hours). 

The hydraulic fluid must be replaced in regular intervals and 
tested by the lubricant manufacturer or recognized, accredited 
test labs. We recommend a reference analysis after com-
missioning. 

The minimum data to be tested for analyses are:

Viscosity at 40 °C and 100 °C  –

Neutralization number NN (acid number AN)  –

Water content (Karl-Fischer method)  –

Particle measurement with evaluation according to ISO 4406  –
or mass of solid foreign substances with evaluation to 
EN 12662

Element analysis (RFA (EDX) / ICP, specify test method) –

Comparison with new product or available trend analyses  –

Assessment / evaluation for further use –

Also recommended: IR spectrum –

Compared to the pure unused hydraulic fluid, the changed 
neutralization number NN (acid number AN) indicates how 
many aging products are contained in the hydraulic fluid. This 
value must be kept as low as possible. As soon as the trend 
analysis notes a significant increase in the acid number, the 
lubricant manufacturer should be contacted. 

In case of warranty, liability or guarantee claims to Bosch 
Rexroth, service verification and/or the results of fluid analyses 
are to be provided. 
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5  Disposal and environmental 
protection

Hydraulic fluids based on mineral oil and related hydrocarbons 
are hazardous for the environment. They are subject to a 
special disposal obligation.

The respective lubricant manufacturers provide specifications 
on environmentally acceptable handling and storage. Please 
ensure that spilt or splashed fluids are absorbed with appropri-
ate adsorbents or by a technique that prevents it contaminating 
water courses, the ground or sewerage systems.

It is also not permitted to mix fluids when disposing of hydraulic 
fluids. Regulations governing the handing of used oils stipulate 
that used oils are not to mixed with other products, e.g. 
substances containing halogen. Non-compliance will increase 
disposal costs.  Comply with the national legal provisions 
concerning the disposal of the corresponding hydraulic 
fluid. Comply with the local safety data sheet of the lubricant 
manufacturer for the country concerned.
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6   Other hydraulic fluids based on mineral oil and related hydrocarbons

Table 6: Other hydraulic fluids based on mineral oils and related hydrocarbons

Serial 
number

Hydraulic fluids Features / Typical field of application / Notes

1 Hydraulic fluids with 
classification 
HL, HM, HV according 
to ISO 11158

Can be used without confirmation provided  – they are listed in the respective product 
data sheet and are compliant with DIN 51524. Conformity with DIN 51524 must be 
verified in the technical data sheet of the fluid concerned. For classification see Table 
4: "Hydraulic fluid classification”.

Fluids  – only classified in accordance with ISO 11158 may be used only with prior 
written approval of Bosch Rexroth AG.

2 Hydraulic fluids with 
classification 
HH, HR, HS, HG ac-
cording to ISO 11158

May not be used. –

3 Hydraulic fluids with 
classification 
HL, HLP, HLPD, HVLP, 
HVLPD to DIN 51502 

DIN 51502 merely describes how fluids are classified / designated on a national  –
level.

It contains no information on minimum requirements for hydraulic fluids.  –

Hydraulic fluids standardized according to DIN 51502 can be used without confirma- –
tion provided they are listed in the respective product data sheet and are compliant 
with DIN 51524. Conformity with DIN 51524 must be verified in the technical data 
sheet of the fluid concerned. For classification see Table 4: "Hydraulic fluid clas-
sification”.

4 Hydraulic fluids with 
classification 
HH, HL, HM, HR, HV, 
HS, HG according to 
ISO 6743-4

ISO 6743-4 merely describes how fluids are classified / designated on an interna- –
tional level. It contains no information on minimum requirements for hydraulic fluids.

Hydraulic fluids standardized according to ISO 6743 -4 can be used without  –
confirmation provided they are listed in the respective product data sheet and are 
compliant with DIN 51524. Conformity with DIN 51524 must be verified in the techni-
cal data sheet of the fluid concerned. For classification see table 4: "Classification 
and fields of application".

5 Lubricants and regulator 
fluids for turbines to 
DIN 51515-1 and -2

Turbine oils can be used after confirmation and with limited performance data.  –

They –  usually offer lower wear protection than mineral oil HLP. Classification of 
turbine oils to DIN 51515-1 comparable to HL, turbine oils to DIN 51515-2 compa-
rable to HLP. 

Particular attention must be paid to material compatibility! –

6 Lube oils C, CL, CLP 
in accordance with 
DIN 51517

Lube oils in acc. with DIN 51517 can be used after confirmation and with limited  –
performance data. They are mostly higher-viscosity fluids with low wear protection. 
Classification: CL similar to HL fluids and CLP similar to HLP fluids. 

Particular attention must be paid to material compatibility, specifically with non-ferrous  –
metals!

7 Fluids to be used in 
pharmaceutical 
and foodstuff industries, 
in acc. with FDA / 
USDA / NSF H1

There are medical white oils and synthetic hydrocarbons (PAO).  –

Can only be used after consultation and approval for use in the specific application,  –
even if they are compliant with DIN 51524.

May be used only with FKM seals.  –

Other fluids used in pharmaceutical and foodstuff industries may be used only after  –
confirmation.

Attention is to be paid to material compatibility in accordance with the applicable food  –
law.

Caution! Fluids used in pharmaceutical and foodstuff industries should not be con-
fused with environmentally acceptable fluids!

Continued on page 13
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Table 6: Other hydraulic fluids based on mineral oils and related hydrocarbons 
(continued from page 12)

Serial 
number

Hydraulic fluids Features / Typical field of application / Notes

8 Hydraulic fluids of 
classes HVLP and 
HVLPD based on 
related hydrocarbons

Can only be used after consultation and approval for use in the specific application,  –
even if they are compliant with DIN 51524.

Lower pour point than HLP –

Other wetting (polarity) –

9 Automatic Transmission 
Fluids (ATF)

ATF are operating fluids for automatic gearboxes in vehicles and machines. In special  –
cases, ATFs are also used for certain synchronous gearboxes and hydraulic systems 
comprising gearboxes.

To be used only after confirmation! –

Some of these fluids have poor air separation abilities and modified wear properties.  –

Check material compatibility and filterability! –

10 Multi-purpose oil 
(MFO) – Industry 

Multi-purpose oils (industry) combine at least two requirements for a fluid,  –
for instance metal machining and hydraulics. 

To be used only after confirmation!  –

Please pay particular attention to air separation ability, modified wear properties and  –
the reduced material life cycle. 

Check material compatibility and filterability! –

11 Multi-purpose oils 
(MFO) – Mobil 
UTTO, STOU

Multi-purpose oils combine requirements for wet brakes, gearboxes – , motor oil 
(STOU only) and hydraulics.

Fluids of the types:  –

UTTO (= universal tractor transmission oil) and –

STOU (= Super Tractor  – super tractor universal oil) 

To be used only after confirmation! –

Please pay particular attention to shear stability, air separation ability and modified  –
wear properties. 

Check material compatibility and filterability! –

12 Single-grade engine 
oils 10W, 20W, 30W

To be used only after confirmation! –

Please pay particular attention to the air separation ability and filtering ability. –

13 Multi-grade engine oils 
0Wx-30Wx

To be used only after confirmation! –

Please pay particular attention to air separation ability, changes in wear protection  –
capability, viscosity changes during operation, material compatibility, dispersant and 
detergent properties and filterability.

Caution! Multi-grade engine oils have been adapted to specific requirements in com-
bustion engines and are suitable for use in hydraulic systems only to a limited extent. 

14 Hydraulic fluids for 
military applications to 
MIL 13919 or H 540, 
MIL 46170 or H 544, 
MIL 5606 or H 515, 
MIL 83282 or H 537, 
MIL 87257

To be used only after confirmation! –

Please pay particular attention to air separation ability, changes in wear protection  –
capability, viscosity changes during operation, material compatibility, water separa-
tion capability and filterability.

Caution! Hydraulic fluids for military applications do not meet the current requirements 
for high-quality hydraulic fluids and are suitable for use only to a limited degree.

15 Motor vehicle transmis-
sion oils

Motor vehicle transmission oil can be used after confirmation and with limited  –
performance data. 

Pay particular attention to wear protection, material compatibility, specifically with  –
non-ferrous metals, as well as viscosity!

Continued on page 14
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Serial 
number

Hydraulic fluids Features / Typical field of application / Notes

16 Diesel, test diesel in 
acc. with DIN 4113

Diesel / test diesel has poorer wear protection capabilities and a very low viscosity  –
(< 3 mm2/s). 

May be used only with FKM seals –

Please note their low flash point!  –

To be used only after confirmation and with limited performance data! –

17 Hydraulic fluids for roller 
processes

Hydraulic fluids for roller processes  – have lower wear protection capabilities than 
mineral oil HLP and a lower viscosity

Please note their low flash point!  –

Hydraulic fluids for roller processes  – with limited performance data can be used only 
after confirmation. 

18 Fluids for power 
steering, 
hydro-pneumatic sus-
pension, 
active chassis etc.

Can only be used after consultation and approval for use in the specific application,  –
even if they are compliant with DIN 51524.

Please note the low viscosity! –

In most cases they have poor water separation capability –

Check the material compatibility! –

Table 6: Other hydraulic fluids based on mineral oils and related hydrocarbons 
(continued from page 13)
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Additivation
Additives are chemical substances added to the basic fluids to 
achieve or improve specific properties.

Aging
Hydraulic fluids age due to oxidation (see chapter 3.1.5 "Aging 
resistance"). Liquid and solid contamination acts as a catalyzer 
for aging, meaning that it needs to be minimized as far as 
possible by careful filtration.

API classification
Classification of basic fluids by the American Petroleum 
Institute (API) – the largest association representing the US oil 
and gas industry.

Arrhenius equation
The quantitative relation between reaction rate and temperature 
is described by an exponential function, the Arrhenius equation. 
This function is usually visualized within the typical temperature 
range of the hydraulic system. For a practical example, see 
chapter 3.1.5 "Aging resistance”.

Related hydrocarbons
Related hydrocarbons are hydrocarbon compounds that are 
not classified as API class 1, 2 or 5.

Basic fluids
In general, a hydraulic fluid is made up of a basic fluid, or 
base oil, and chemical substances, the so-called additives. 
The proportion of basic fluid is generally greater than 90%.

Demulsifying
Ability of a fluid to separate water contamination quickly; 
achieved with careful selection of base oil and additives. 

Detergent 
Ability of certain additives to emulsify part of the water contami-
nation in the oil or to hold it in suspension until it has evapo-
rated with increasing temperature. Larger water quantities, in 
contrast (above approx. 2 %), are separated immediately.

Dispersant
Ability of certain additives to keep insoluble liquid and solid 
contamination in suspension in the fluid.

Diesel effect
If hydraulic fluid that contains air bubbles is compressed 
quickly, the bubbles are heated to such a degree that a self-
ignition of the air-gas mix may occur. The resultant temperature 
increase may lead to seal damage and increased aging of the 
hydraulic fluid.

Hydraulic fluids based on mineral oils
Hydraulic fluids based on mineral oils are made from petroleum 
(crude oil). 

ICP (atomic emission spectroscopy)
The ICP procedure can be used to determine various wear 
metals, contamination types and additives. Practically all 
elements in the periodic system can be detected with this 
method.

Karl Fischer method
Method to determine the water content in fluids. Indirect 
coulometric determination procedure in accordance with 
DIN EN ISO 12937 in connection with DIN 51777-2. Only the 
combination of both standards will assure adequately accurate 
measured values.

Cavitation
Cavitation is the creation of cavities in fluids due to pressure 
reduction below the saturated vapour pressure and subse-
quent implosion when the pressure increases. When the 
cavities implode, extremely high acceleration, temperatures 
and pressure may occur temporarily, which may damage the 
component surfaces.

Neutralization number (NN)
The neutralization number (NN) or acid number (AN) specifies 
the amount of caustic potash required to neutralize the acid 
contained in one gram of fluid.

Pour point 
The lowest temperature at which the fluid still just flows when 
cooled down under set conditions. The pour point is specified 
in the lubricant manufacturers' technical data sheets as a 
reference value for achieving this flow limit.

RFA (wavelength dispersive x-ray fluorescence analysis)
Is a procedure to determine nearly all elements in liquid and 
solid samples with nearly any composition. This analysis 
method is suitable for examining additives and contamination, 
delivering fast results.

Shearing/shear loss
Shearing of molecule chains during operation can change the 
viscosity of hydraulic fluids with long chain VI enhancers. The 
initially high viscosity index drops. This needs to be taken into 
account when selecting the hydraulic fluid. 

The only value at present that can be used to assess viscosity 
changes in operation is the result of the test in accordance 
with DIN 51350 part -6. Please note that there are practical 
applications that create a much higher shear load on such 
hydraulic fluids than can be achieved by this test.

Stick-slip effect (sliding) 
Interaction between a resilient mass system involving friction 
(such as cylinder + oil column + load) and the pressure 
increase at very low sliding speeds. The static friction of the 
system is a decisive value here. The lower it is, the lower the 
speed that can still be maintained without sticking. Depend-
ing on the tribologic system, the stick-slip effect may lead to 
vibrations generated and sometimes also to significant noise 
emission. In many cases, the effect can be attenuated by 
replacing the lubricant.

Viscosity
Viscosity is the measure of the internal friction of a fluid to 
flow. It is defined as the property of a substance to flow under 
tension. Viscosity is the most important characteristic for 
describing the load-bearing capacity of a hydraulic fluid.

Kinematic viscosity is the ratio of the dynamic viscosity and the 
density of the fluid; the unit is mm²/s. Hydraulic fluids are clas-
sified by their kinematic viscosity into ISO viscosity classes. 
The reference temperature for this is 40 °C.

Viscosity index (VI)
Refers to the viscosity temperature behavior of a fluid. 
The lower the change of viscosity in relation the temperature, 
the higher the VI.

7  Glossary
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information 
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.

No statements concerning the suitability of a hydraulic fluid for a specific purpose 
can be derived from our information. The information given does not release the 
user from the obligation of own judgment and verification. 

It must be remembered that our products are subject to a natural process of 
wear and aging.

Subject to change.
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hydraulic fluids
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Replaces: 05.10

Hydraulic fluids

Title
Hydraulic fluids based 

on mineral oils and 
related hydrocarbons

Environmentally 
acceptable hydraulic 

fluids

Fire-resistant, 
water-free 

hydraulic fluids

Fire-resistant, 
water-containing 
hydraulic fluids

Standard DIN 51524 ISO 15380 ISO 12922 ISO 12922

Data sheets RE 90220 RE 90221 RE 90222 
RE 90223

(in preparation)

Classification

HL
HLP

HLPD
HVLP
HLPD

and more

HEPG
HEES partially satu-

rated
HEES saturated

HEPR
HETG

HFDR
HFDU (ester base)
HFDU (glycol base)

and more

HFC
HFB
HFAE
HFAS
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1  Basic information

1.1  General instructions
The hydraulic fluid is the common element in any hydraulic 
component and must be selected very carefully. Quality and 
cleanliness of the hydraulic fluid are decisive factors for the 
operational reliability, efficiency and service life of a system. 

Hydraulic fluids must conform, be selected and used in 
accordance with the generally acknowledged rules of technol-
ogy and safety provisions. Reference is made to the country-
specific standards and directives (in Germany the directive of 
the Employer's Liability Insurance Association BGR 137).

This data sheet includes recommendations and regulations 
concerning the selection, operation and disposal of envi-
ronmentally compatible hydraulic fluids in the application of 
Rexroth hydraulic components.

The individual selection of hydraulic fluid or the choice of 
classification are the responsibility of the operator.

It is the responsibility of the user to ensure that appropriate 
measures are taken for safety and health protection and to ensure 
compliance with statutory regulations. The recommendations 
of the lubricant manufacturer and the specifications given in the 
safety data sheet are to be observed when using hydraulic fluid.

This data sheet does not absolve the operator from verifying 
the conformity and suitability of the respective hydraulic fluid 
for his system. He is to ensure that the selected fluid meets the 
minimum requirements of the relevant fluid standard during the 
whole of the period of use. 

Other regulations and legal provisions may also apply. The operator 
is responsible for their observance, e.g. EU directive 2004/35/EG, 
2005/360/EG and their national implementation. In Germany the 
Water Resources Act (WHG) is also to be observed. 

We recommend that you maintain constant, close contact 
with lubricant manufacturers to support you in the selection, 
maintenance, care and analyses. 

When disposing of used hydraulic fluids, apply the same care 
as during use.

Environmentally acceptable hydraulic fluids have been used 
successfully for many years. In some countries, the use of envi-
ronmentally acceptable hydraulic fluids is already prescribed in 
ecologically sensitive areas (e.g. forestry, locks, weirs).

Environmentally acceptable hydraulic fluids may only be used 
in the pharmaceutical and food industry subject to required 
certification to FDA/USDA/NSF H1.

1.2  Environmental compatibility
There is no unambiguous legal definition for environmentally 
acceptable hydraulic fluids as different testing procedures can 
be applied for biological degradation and toxicity.

According to ISO 15380 the definition of "environmentally 
acceptable" is as follows: Humans, animals, plants, air and soil 
must not be endangered. With regard to hydraulic fluids in an 
unused condition in the bin this mainly means: 

biological degradation –  at least 60 % 
(according to ISO 14593 or ISO 9439)

acute fish toxicity –  at least 100 mg/l 
(according to ISO 7346-2)

acute daphnia toxicity  – at least 100 mg/l 
(according to ISO 5341)

acute bacteria toxicity  – at least 100 mg/l 
(according to ISO 8192)

The same amount of care should be taken when handling 
environmentally acceptable hydraulic fluids as for mineral oils, 
leakage from the hydraulic system should be avoided. Environ-
mentally acceptable hydraulic fluids are designed so that in the 
event of accidents and leakage,less permanent environmental 
damage is caused than by mineral oils, see also chapter 5 
"Disposal and environmental protection".

In comparison to mineral oil HLP/HVLP , the biological deg-
radation of environmentally acceptable hydraulic fluids may 
change fluid aging, see chapter 3.1.5 "Aging resistance", 3.1.6. 
"Biological degradation" and 4 "Hydraulic fluids in operation". 

1.3  Scope
This data sheet must be applied when using environmentally 
acceptable hydraulic fluids with Rexroth hydraulic components. 
The specifications of this data sheet may be further restricted 
by the specification given in the data sheets for the individual 
components. 

The use of the individual environmentally acceptable hydraulic 
fluids in accordance with the intended purpose can be found in 
the safety data sheets or other product description documents 
of the lubricant manufacturers. In addition, each use is to be 
individually considered.

Rexroth hydraulic components may only be operated with 
environmentally acceptable hydraulic fluids according to 
ISO 15380 if specified in the respective component data 
sheet or if a Rexroth approval for use is furnished.

The manufacturers of hydraulic systems must adjust their 
systems and operating instructions to the environmentally 
acceptable hydraulic fluids.

Notes: 
In the market overview RE 90221-01, environmentally accept-
able hydraulic fluids based on mineral oil are described which, 
according to the information of the lubricant manufacturer, 
feature the respective parameters of the current requirements 
standard ISO 15380 and other parameters which are of rel-
evance for suitability in connection with Rexroth components. 

These specifications are not checked or monitored by Bosch 
Rexroth. The list in the market overview does not therefore 
represent a recommendation on the part of Rexroth or approval 
of the respective hydraulic fluid for use with Rexroth compo-
nents and does not release the operator from his responsibility 
regarding selection of the hydraulic fluid. 

Bosch Rexroth will accept no liability for its components 
for any damage resulting from failure to comply with the 
notes below.

1.4  Safety instructions
Hydraulic fluids can constitute a risk for persons and the 
environment. These risks are described in the hydraulic fluid 
safety data sheets. The operator is to ensure that a current 
safety data sheet for the hydraulic fluid used is available and 
that the measures stipulated therein are complied with.
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Solid particle contamination is the major reason for faults oc-
curring in hydraulic systems. It may lead to a number of effects 
in the hydraulic system. Firstly, single large solid particles 
may lead directly to a system malfunction, and secondly small 
particles cause continuous elevated wear. 

For mineral oils, the cleanliness level of environmentally accept-
able hydraulic fluids is given as a three-digit numerical code in 
accordance with ISO 4406. This numerical code denotes the 
number of particles present in a hydraulic fluid for a defined 
quantity. Moreover, foreign solid matter is not to exceed a mass 
of 50 mg/kg (gravimetric examination according to ISO 4405).

In general, compliance with a minimum cleanliness level of 
20/18/15 in accordance with ISO 4406 or better is to be main-
tained in operation. Special servo valves demand improved 
cleanliness levels of at least 18/16/13. A reduction in cleanli-
ness level by one level means half of the quantity of particles 
and thus greater cleanliness. Lower numbers in cleanliness 
levels should always be striven for and extend the service life 
of hydraulic components. The component with the highest 
cleanliness requirements determines the required cleanliness 
of the overall system. Please also observe the specifications in 
table 1: "Cleanliness levels according to ISO 4406" and in the 
respective data sheets of the various hydraulic components.

Hydraulic fluids frequently fail to meet these cleanliness 
requirements on delivery. Careful filtering is therefore required 
during operation and in particular, during filling in order to 
ensure the required cleanliness levels. Your lubricant manu-
facturer can tell you the cleanliness level of hydraulic fluids 
as delivered. To maintain the required cleanliness level over 

Table 1: Cleanliness levels according to ISO 4406

Particles per 100 ml  
Scale number

More than 
Up to and 
including

8,000,000 16,000,000 24

4,000,000 8,000,000 23

2,000,000 4,000,000 22

1,000,000 2,000,000 21

500,000 1,000,000 20

250,000 500,000 19

130,000 250,000 18

64000 130,000 17

32000 64000 16

16000 32000 15

8000 16000 14

4000 8000 13

2000 4000 12

1000 2000 11

500 1000 10

250 500 9

130 250 8

64 130 7

32  64 6

 20 /  18 / 15
 > 4 μm   > 6 μm  > 14 μm

  

2  Solid particle contamination and cleanliness levels

the operating period, you must use a reservoir breather filter. 
If the environment is humid, take appropriate measures, such 
as a breather filter with air drying or permanent off-line water 
separation.

Note: the specifications of the lubricant manufacturer relat-
ing to cleanliness levels are based on the time at which the 
container concerned is filled and not on the conditions during 
transport and storage.

Further information about contamination with solid matter and 
cleanliness levels can be found in brochure RE 08016.
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3  Selection of the hydraulic fluid

Environmentally acceptable hydraulic fluids for Bosch Rexroth 
hydraulic components are assessed on the basis of their fulfill-
ment of the minimum requirements of ISO 15380.

3.1  Selection criteria for the hydraulic fluid
The specified limit values for all components employed in the 
hydraulic system, for example viscosity and cleanliness level, 
must be observed with the hydraulic fluid used, taking into 
account the specified operating conditions. 

Hydraulic fluid suitability depends, amongst others, on the 
following factors:

3.1.1  Viscosity

Viscosity is a basic property of hydraulic fluids. The permissible 
viscosity range of complete systems needs to be determined 
taking account of the permissible viscosity of all components 
and it is to be observed for each individual component.

The viscosity at operating temperature determines the 
response characteristics of closed control loops, stability and 
damping of systems, the efficiency factor and the degree of 
wear.

We recommend that the optimum operating viscosity range of 
each component be kept within the permissible temperature 
range. This usually requires either cooling or heating, or both. 
The permissible viscosity range and the necessary cleanliness 
level can be found in the product data sheet for the component 
concerned.

If the viscosity of a hydraulic fluid used is above the permitted 
operating viscosity, this will result in increased hydraulic-me-
chanical losses. In return, there will be lower internal leakage 
losses. If the pressure level is lower, lubrication gaps may not 
be filled up, which can lead to increased wear. For hydraulic 
pumps, the permitted suction pressure may not be reached, 
which may lead to cavitation damage.

If the viscosity of a hydraulic fluid is below the permitted 
operating viscosity, increased leakage, wear, susceptibility to 
contamination and a shorter life cycle will result.

Please ensure that the permissible temperature and viscosity 
limits are observed for the respective components. This usually 
requires either cooling or heating, or both. 

3.1.2  Viscosity-temperature behavior

For hydraulic fluids, the viscosity temperature behavior (V-T 
behavior) is of particular importance. Viscosity is characterized 
in that it drops when the temperature increases and rises when 
the temperature drops. The interrelation between viscosity and 
temperature is described by the viscosity index (VI). 

If exposed to the cold for several days, viscosity may rise sig-
nificantly (HETG and HEES). After heating, the characteristic 
values as specified on the data sheet are restored. Please ask 
your lubricant manufacturer for the " Flow capacity after 7 days 
at low temperature" (ASTM D 2532) of fluid classifications 
HETG and partially saturated HEES.

All known environmentally acceptable hydraulic fluids have 
better viscosity temperature behavior than mineral oil HLP and 
generally feature greater shear stability than HVLP mineral 
oils. This should be taken into consideration when selecting 
hydraulic fluid for the required temperature range. A lower 
viscosity level can frequently be used to save any drive power 
during a cold start and avoid viscosity being too low at higher 
temperatures. The required viscosity and temperature limits 
in the product data sheets are to be observed in all operating 
conditions.

Depending on the basic fluid types/classes, VI indices can be 
achieved of 140–220, see Fig. 1: "Examples: V-T diagrams in 
comparison to HLP (reference values)" and Table 4: "Classifi-
cation and fields of application of environmentally acceptable 
hydraulic fluids".

Fig. 1:  Examples V-T diagrams in comparison to HLP (reference values, double-logarithmic representation)
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Detailed V-T diagrams may be obtained from your lubricant manufacturer for their specific products.

Typical viscosity data [mm2/s] 

 Temperature –20 °C 40 °C 100 °C

HEES partially saturated 1250 46 9

HEES saturated 2500 46 8

HEPG 2500 46 10

HEPR 1400 46 10

For comparison HLP 
(see RE 90220)

4500 46 7
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3.1.3  Wear protection capability

Wear protection capability describes the property of hydraulic 
fluids to prevent or minimize wear within the components. The 
wear protection capability is described in ISO 15380 via test 
procedures"FZG gear test rig" (ISO 14635-1) and "Mechani-
cal test in the vane pump" (ISO 20763). From ISO VG 32, 
ISO 15380 prescribes a rating of at least 10 (FZG test). At 
present, the FZG test cannot be applied to viscosity classes 
< ISO VG 32. The wear protection capability of environmen-
tally acceptable hydraulic fluids in relation to the two test 
procedures is comparable to that of mineral oil HLP/HVLP.

3.1.4  Material compatibility

The hydraulic fluid must not negatively affect the materials 
used in the components. Compatibility with coatings, seals, 
hoses, metals and plastics is to be observed in particular. The 
fluid classifications specified in the respective component data 
sheets are tested by the manufacturer with regard to material 
compatibility. Parts and components not supplied by us are to 
be checked by the user. 

Table 2: Known material incompatibilities

Classification Incompatible with:

HE... general One-component color coatings, lead, galva-
nized zinc coatings, some non-ferrous metals, 
seals made of NBR. In some cases, the 
latter show major increases in volume when 
impermissibly aged hydraulic fluids come 
into contact with the material. NBR is only 
permitted by prior consent, please observe 
the customary seal and tube replacement 
intervals. Do not use any hydrolysis/suscep-
tible polyurethane qualities. 

Note
Please check seals and coatings of control 
cabinets, outer coatings of hydraulic compo-
nents and accessories (connectors, cables, 
control cabinets) for resistance to vapors 
issuing from hydraulic fluids.

HETG/HEES Zinc, some non-ferrous alloys with zinc

HEPG Steel/aluminum tribocontacts, paper filters, 
polymethylmethacrylate (PMMA), NBR

Note
Check plastics for resistance

The material incompatibilities mentioned here do not automati-
cally result in function problems. However the elements of the 
materials are found in the hydraulic fluids after use. The biologi-
cal degradation of hydraulic fluids is negatively influenced.

3.1.5  Aging resistance

The way an environmentally acceptable hydraulic fluids ages 
depends on the thermal, chemical and mechanical stress to 
which it is subjected. The influence of water, air, temperature 
and contamination may be significantly greater than for mineral 
oils HLP/HVLP. Aging resistance can be greatly influenced by 
the chemical composition of the hydraulic fluids .

High fluid temperatures (e.g. over 80 °C) result in a approxi-
mate halving of the fluid service life for every 10 °C temperature 
increase and should therefore by avoided. The halving of the 
fluid service life results from the application of the Arrhenius 
equation (see Glossary).

Table 3: Reference values for temperature-dependent 
aging of the hydraulic fluid

Reservoir temperature Fluid life cycle

80 °C 100 %

90 °C 50 %

100 °C 25 %

A modified aging test (without adding water) is prescribed for 
fluid classifications HETG and HEES. Hydraulic fluids with 
HEPG and HEPR classification are subjected to the identical 
test procedure as mineral oils (with 20 % water added). The 
calculated fluid service life is derived from the results of tests in 
which the long-term characteristics are simulated in a short pe-
riod of time by applying more arduous conditions (condensed 
testing). This calculated fluid service life is not to be equated to 
the fluid service life in real-life applications.

Table 3 is a practical indicator for hydraulic fluids with water 
content < 0.1%, cf. chapter 4.10. "Water". 

3.1.6  Biological degradation

Environmentally acceptable hydraulic fluids are ones which 
degrade biologically much faster than mineral oils. Biologi-
cal degradation is a biochemical transformation effected by 
micro-organisms resulting in mineralization. For environmentally 
acceptable hydraulic fluids that make reference to ISO 15380, 
biological degradation according to ISO 14593 or ISO 9439 
must be verified. 60% minimum degradation is defined as limit 
value. Proof of biological degradation is furnished for the new, 
unmixed, ready-formulated hydraulic fluids. Aged or mixed 
hydraulic fluids are less able to degrade biologically. Biological 
degradation outside the defined test procedure is subject to a 
variety of natural influences. The key factors are temperature, 
humidity, contamination, fluid concentration, type and quantity 
of micro-organisms. Environmentally acceptable hydraulic fluids 
require no extended maintenance in comparison to mineral oils, 
please observe chapter 4 "Hydraulic fluids in operation".
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3.1.7  Air separation ability (ASA)

The air separation ability (ASA) describes the property of a 
hydraulic fluid to separate undissolved air. Hydraulic fluids 
always contain dissolved air. During operation, dissolved air 
may be transformed into undissolved air, leading to cavitation 
damages. Fluid classification, fluid product, reservoir size and 
design must be coordinated to take into account the dwell 
time and ASA value of the hydraulic fluid. The air separation 
capacity depends on the viscosity, temperature, basic fluid 
and aging. It cannot be improved by additives.

According to ISO 15380, for instance, an ASA value  10 minutes 
is required for viscosity class ISO VG 46, 6 minutes are typical, 
lower values are preferable. 

3.1.8  Demulsifying ability and water solubility

The capacity of a hydraulic fluid to separate water at a defined 
temperature is known as the demulsifying ability. ISO 6614 
defines the demulsifying properties of hydraulic fluids.

Fluids classified HETG, HEES and HEPR separate from 
water. HETG and HEES hydraulic fluids have a different 
water separation ability to mineral oil HLP/HVLP. At 20 °C, in 
comparison to mineral oil HLP/HVLP, a multiple ( > factor 3) 
of water can separate in the hydraulic fluid. Water solubility is 
also more temperature-dependent than for mineral oils. With 
regard to water solubility, HEPR hydraulic fluids behave like 
HVLP hydraulic fluids (see RE 90220). In the majority of cases, 
HEPG-classified fluids HEPG dissolve water completely , see 
chapter "4.10 Water". 

3.1.9  Filterability

Filterability describes the ability of a hydraulic fluid to pass 
through a filter, removing solid contaminants. The hydraulic 
fluids used require a good filterability, not just when new, but 
also during the whole of their service life. Depending on the 
different basic fluids (glycols, saturated and partially saturated 
ester oils, hydrocrack oils, polyalpha olefins, triglycerides) and 
additives (VI enhancers), there are great differences here.

The filterability is a basic prerequisite for cleanliness, servicing 
and filtration of hydraulic fluids. Rexroth therefore requires 
the same degree of filterability of environmentally acceptable 
hydraulic fluids as for mineral oils HLP/HVLP to DIN 51524. As 
ISO 15380 does not comment on the filterability of hydraulic 
fluids, filterability comparable to that of mineral oils HLP/HVLP 
must be requested of lubricant manufacturers.

Filterability is tested with the new hydraulic fluid and after the 
addition of 0.2 % water. The underlying standard (ISO 13357-
1/-2) stipulates that filterability must have no negative effects 
on the filters or the hydraulic fluid, see chapter 4 "Hydraulic 
fluids in operation".

3.1.10  Corrosion protection

Hydraulic fluids should not just prevent corrosion formation 
on steel components, they must also be compatible with 
non-ferrous metals and alloys. Corrosion protection tests on 
different metals and metal alloys are described in ISO 15380. 
Hydraulic fluids that are not compatible with the materials listed 
above must not be used, even if they are compliant with 
ISO 15380. 

Rexroth components are usually tested with HLP hydraulic 
fluids or corrosion protection oils based on mineral oils before 
they are delivered. 

3.1.11  Additivation

The properties described above can be modified with the help 
of suitable additives. Environmentally acceptable hydraulic 
fluids should never contain heavy metals. According to the 
present state of knowledge, all hydraulic fluids, regardless of 
additivation, can be filtered with all customary filter materials 
in all known filtration ratings (  0.8 μm), without filtering out 
effective additives at the same time.

Bosch Rexroth does not prescribe any specific additive system.
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3.2  Classification and fields of application 

Table 4: Classification and fields of application 

Classification Features
Typical field 
of application

Notes

HEPG
according to 
ISO 15380

Density at 
15 °C: typically 
> 0.97 kg/dm³

VI:  typical > 170

Basic fluid, glycols Systems on exposed 
water courses 
(locks, weirs, 
dredgers)

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Very good viscosity/temperature characteristics,  – shear 
stability

R – esistant to aging

I – ncompatible with mineral oil (exceptions must be confirmed 
by the lubricant manufacturer)

Can be water-soluble –

Can be mixed with water –

Very good wear protection properties –

A higher implementation temperature with the same viscosity  –
in comparison to mineral oil is to be expected 

Due to the higher density in comparison to HLP, lower suc- –
tion pressures are to be anticipated for pumps. Reduce the 
maximum speed as required and optimize suction conditions.

Classified as insignificantly water-endangering (water hazard  –
class WGK 1)

Prior to commissioning, contact the  – lubricant manufacturer, 
as the components are tested with mineral oil HLP/corrosion 
protection oil.

HEES
partially saturated
according to 
ISO 15380

Density at 
15 °C: typically 
0.90–0.93 kg/dm³

VI: typical > 160

Iodine count < 90 

Basic fluid: Ester 
based on renew-
able raw materials, 
synthetic esters, 
mixtures of various 
esters, mixtures with 
polyalphaolefines 
(< 30%) 

Suitable for most 
fields of application 
and components.

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Preferred use of FKM seals. –  Please enquire for shaft seal 
rings and implementation temperatures under –15 °C.

In operation, a  – higher temperature in comparison to mineral 
oil HLP/HVLP is to be expected given identical design and 
viscosity

Limit lower (depending on viscosity class) and upper imple- –
mentation temperatures (maximum 80 °C due to aging) 

Good viscosity/temperature characteristics,  – shear stability.

Good corrosion protection – , if correspondingly additivized

Mostly classed  – as insignificantly water-endangering (water 
hazard class WGK 1), in some cases as not water-endangering 

High dirt dissolving capacity on  – fluid changeovers

In unfavorable operating conditions (high  – water content, 
high temperature), HEES on ester basis have a tendency to 
hydrolysis. The acidic organic decomposition products can 
chemically attack materials and components.

Continued on page 9
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Classification Features
Typical field 
of application

Notes

HEES
saturated
according to ISO 
15380

Density at 
15 °C: typically 
0.90–0.93 kg/dm³ 

VI: 
typical 140–160

Iodine count <15 

Basic fluid: Ester 
based on renew-
able raw materials, 
synthetic esters, 
mixtures of various 
esters, mixtures with 
polyalphaolefines 
(< 30%)

Suitable for most 
fields of application 
and components. 
Saturated HEES 
should be preferred 
over partially 
saturated HEES 
and HETG for 
components and 
systems exposed to 
high stress levels.

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Preferred use of FKM seals. –  Please enquire for shaft seal 
rings and implementation temperatures under –15 °C.

In operation, a  – higher temperature in comparison to mineral 
oil HLP/HVLP is to be expected given identical design and 
viscosity

Good viscosity/temperature characteristics,  – shear stability

Good corrosion protection, if correspondingly additivized –

Mostly classed as insignificantly water-endangering (water  –
hazard class WGK 1), in the case of low viscosity classes 
(up to ISO VG 32) also classed as not water-endangering

High dirt dissolving capacity on  – fluid changeovers

HEPR
according to 
ISO 15380

Density at 15 °C: 
typically 0.87 kg/
dm³

VI : 
typical 140–160

Basic fluid:
synthetically 
manufactured hydro-
carbons (polyalpha 
olefins PAO) partly 
mixed with esters ( 
< 30 %)

Suitable for most 
fields of application 
and components. 
HEPR should be 
preferred over 
partially saturated 
HEES and HETG 
for components and 
systems exposed to 
high stress levels.

For information on approved components, please refer to the 
respective product data sheet. For components which have not 
been approved according to the product data sheet, please 
consult your Bosch Rexroth sales partner.

Behaves similarly to HVLP- –  hydraulic fluids, individual prod-
ucts comply with ISO 15380 HEPR and DIN 51524-3 HVLP

Preferred use of FKM seals. –  Please enquire for shaft seal 
rings and implementation temperatures under –15 °C.

Good viscosity-temperature behavior –

Classified as insignificantly water-endangering (water hazard  –
class WGK 1)

Note:
Note shear stability (see chapter 4.11 "Fluid servicing, fluid 
analysis and filtration" and chapter 6 "Glossary") 

HETG 
according to 
ISO 15380

Density at 15 °C: 
typically 0.90-0.93 
kg/dm³

VI: typical > 200

Iodine count > 90

Basic fluid: 
vegetable oils and 
triglycerides

Not recommended 
for Rexroth compo-
nents!

Practical requirements are frequently not fulfilled by hydraulic 
fluids in this classification. Use only permissible after consulta-
tion.

Viscosity is –  not stable over time

Very fast fluid aging, very hydrolysis-susceptible  –
(please observe neutralization number)

Tendency –  to gumming, gelling and setting.

Limit the lower (depending on viscosity class) and upper  –
implementation temperatures (see chapter 3.1.5)

Only limited material compatibility –

Filterability problems at water ingress –

High dirt dissolving capacity on  – fluid changeovers

Mostly classed as not water-endangering –

Table 4: Classification and fields of application (continued from page 8)
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4.1  General
The properties of hydraulic fluids can change continually during 
storage and operation.

Please note that the fluid standard ISO 15380 merely 
describes minimum requirements for hydraulic fluids in new 
condition at the time of filling into the bins. The operator of 
a hydraulic system must ensure that the hydraulic fluid remains 
in a utilizable condition throughout its entire period of use.

Deviations from the characteristic values are to be clarified with 
the lubricant manufacturer, the test labs or Bosch Rexroth.

Bosch Rexroth will accept no liability for damage to its compo-
nents within the framework of the applicable liability legislation 
insofar as the latter is due to non-observance of the following 
instructions. 

Please note the following aspects in operation.

4.2  Storage and handling
Hydraulic fluids must be stored correctly in accordance with 
the instructions of the lubricant manufacturer. Avoid exposing 
the containers to lengthy periods of direct heat. Containers 
are to be stored in such a way that the risk of any foreign liquid 
or solid matter (e.g. water, foreign fluids or dust) ingression 
into the inside of the container can be ruled out. After taking 
hydraulic fluids from the containers, these are immediately to 
be properly resealed.

Recommendation:

Store containers in a dry, roofed place –

Store barrels on their sides –

Clean reservoir systems and machine reservoirs regularly –

4.3  Filling of new systems
Usually, the cleanliness levels of the hydraulic fluids as 
delivered do not meet the requirements of our components. 
Hydraulic fluids must be filtered using an appropriate filter 
system to minimize solid particle contamination and water in 
the system. 

As early as possible during test operation, new systems should 
be filled with the selected hydraulic fluid so as to reduce the 
risk of accidentally mixing fluids (see chapter 4.5 "Mixing and 
compatibility of different hydraulic fluids"). Changing the hy-
draulic medium at a later point represents significant additional 
costs (see following chapter). 

4.4  Hydraulic fluid changeover
In particular with the changeover from mineral oils to environ-
mentally acceptable hydraulic fluids, but also from one environ-
mentally acceptable hydraulic fluids to another, there may be 
interference (e.g. incompatibility in the form of gelling, silting, 
stable foam or reduced filterability or filter blockage). 

In the case of changeovers of the fluid in hydraulic systems, it 
is important to ensure compatibility of the new hydraulic fluid 
with the remains of the previous hydraulic fluid. Bosch Rexroth 
recommends obtaining verification of compatibility from the 

manufacturer or supplier of the new hydraulic fluid. The quantity 
of old fluid remaining should be minimized. Mixing hydraulic 
fluids should be avoided, see following chapter.

For information on changing over hydraulic fluids with different 
classifications, please refer to VDMA 24314, VDMA 24569 
and ISO 15380 appendix A. 

Bosch Rexroth will not accept liability for any damage to its 
components resulting from inadequate hydraulic fluid change-
overs!

4.5  Mixing and compatibility of different 
hydraulic fluids
If hydraulic fluids from different manufacturers or different 
types from the same manufacturer are mixed, gelling, silting 
and deposits may occur. These, in turn, may cause foaming, 
impaired air separation ability, malfunctions and damage to the 
hydraulic system. 

If the fluid contains more than 2 % of another fluid then it is 
considered to be a mixture. Exceptions apply for water, see 
chapter 4.10 "Water". 

Mixing with other hydraulic fluids is not generally permitted. 
This also includes hydraulic fluids with the same classification 
and from the market overview RE 90221-01. If individual lubri-
cant manufacturers advertise miscibility and/or compatibility, 
this is entirely the responsibility of the lubricant manufacturer. 

Bosch Rexroth customarily tests all components with mineral 
oil HLP before they are delivered.

Note: With connectible accessory units and mobile filtering 
systems, there is a considerable risk of non-permitted mixing 
of the hydraulic fluids!

Rexroth will not accept liability for any damage to its compo-
nents resulting from mixing hydraulic fluids!

4.6  Re-additivation
Additives added at a later point in time such as colors, wear 
reducers, VI enhancers or anti-foam additives, may negatively 
affect the performance properties of the hydraulic fluid and 
the compatibility with our components and therefore are not 
permissible. 

Rexroth will not accept liability for any damage to its compo-
nents resulting from re-additivation! 

4.7  Foaming behavior
Foam is created by rising air bubbles at the surface of hydraulic 
fluids in the reservoir. Foam that develops should collapse as 
quickly as possible.

Common hydraulic fluids in accordance with ISO 15380 are 
sufficiently inhibited against foam formation in new condi-
tion. On account of aging and adsorption onto surfaces, the 
defoamer concentration may decrease over time, leading to a 
stable foam. 

Defoamers may be re-dosed only after consultation with the 
lubricant manufacturer and with his written approval. 

Defoamers may affect the air separation ability. 

4  Hydraulic fluids in operation
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4.8  Corrosion
The hydraulic fluid is to guarantee sufficient corrosion protec-
tion of components under all operating conditions, even in the 
event of impermissible water contamination.

Environmentally acceptable hydraulic fluids are tested for 
corrosion protection in the same way as mineral oil HLP/
HVLP. When used in practice other corrosion mechanisms are 
revealed in detail and in individual cases, for the most part in 
contact with non-ferrous and white alloys. 

4.9  Air
Under atmospheric conditions the hydraulic fluid contains 
dissolved air. In the negative pressure range, for instance in 
the suction pipe of the pump or downstream of control edges, 
this dissolved air may transform into undissolved air. The 
undissolved air content represents a risk of cavitation and of 
the diesel effect. This results in material erosion of components 
and increased hydraulic fluid aging. 

With the correct measures, such as suction pipe and reservoir 
design, and an appropriate hydraulic fluid, air intake and 
separation can be positively influenced. 

See also chapter 3.1.7 "Air separation ability (ASA)”.

4.10  Water
Water contamination in hydraulic fluids can result from direct 
ingress or indirectly through condensation of water from the air 
due to temperature variations. 

HEPG dissolves water completely. This means that any water 
that has ingressed into the system cannot be drained off in the 
sump of the reservoir. 

In the case of hydraulic fluids classed HETG, HEES and 
HEPR undissolved water can be drained off from the reservoir 
sump, the remaining water content is however too high to 
ensure that the maximum permissible water limit values are 
observed in the long term. 

Water in the hydraulic fluid can result in wear or direct failure 
of hydraulic components. Furthermore, a high water content 
in the hydraulic fluid negatively affects aging and filterability 
and increases susceptibility to cavitation. During operation, 
the water content in all hydraulic fluids, determined according 
to the "Karl Fischer method" (see chapter 6 "Glossary") for all 
environmentally acceptable hydraulic fluids must constantly be 
kept below 0.1% (1000 ppm). To ensure a long service life of 
both hydraulic fluids and components, Bosch Rexroth recom-
mends that values below 0.05% (500 ppm) are permanently 
maintained.

Due to the higher water solubility (except for HEPR) in 
comparison to mineral oil HLP/HVLP it is urgently advised 
that precautions be taken when using environmentally accept-
able hydraulic fluids, such as a dehumidifier on the reservoir 
ventilation.

Water content has an affect particularly in the case of HETG 
and partially saturated HEES in that it accelerates aging 
(hydrolysis) of the hydraulic fluid and biological degradation, 
see chapter 4.11 "Fluid servicing, fluid analysis and filtration".

4.11  Fluid servicing, fluid analysis and filtration
Air, water, operating temperature influences and solid matter 
contamination will change the performance characteristics of 
hydraulic fluids and cause them to age. 

To preserve the usage properties and ensure a long service life 
for hydraulic fluid and components, the monitoring of the fluid 
condition and a filtration adapted to the application require-
ments (draining and degassing if required) are indispensable.

The effort is higher in the case of unfavorable usage conditions, 
increased stress for the hydraulic system or high expectations 
as to availability and service life, see chapter 2 "Solid particle 
contamination and cleanliness levels".

When commissioning a system, please note that the required 
minimum cleanliness level can frequently be attained only by 
flushing the system. Due to severe start-up contamination, it 
may be possible that a fluid and/or filter replacement becomes 
necessary after a short operating period (< 50 operating 
hours). 

The hydraulic fluid must be replaced at regular intervals and 
tested by the lubricant manufacturer or recognized accredited 
test labs. We recommend a reference analysis after com-
missioning. 

The minimum data to be tested for analyses are:

Viscosity at 40 °C and 100 °C  –

Neutralization number NN (acid number AN)  –

Water content (Karl-Fischer method)  –

Particle measurement with evaluation according to  –
ISO 4406 or mass of solid foreign substances with 
evaluation to EN 12662

Element analysis  – (RFA (EDX) / ICP, specify test method)

Comparison with new product or available trend analyses  –

Assessment / evaluation for further use –

Also –  recommended: IR spectrum" 

Differences in the maintenance and upkeep of environmentally 
acceptable hydraulic fluids with the corresponding suitability 
characteristics (as required in market overview RE 90221-01) 
in comparison to mineral oil HLP/HVLP are not necessary. 
Attention is however drawn to the note in chapter 1.3. 

After changing over hydraulic fluids it is recommended that 
the filters be replaced again after 50 operating hours as fluid 
aging products may have detached themselves ("self-cleaning 
effect"). 

Compared to the pure unused hydraulic fluid the changed 
neutralization number NN (acid number AN) indicates how 
many aging products are contained in the hydraulic fluid. This 
difference must be kept as low as possible. As soon as the 
trend analysis notes a significant increase in the values, the 
lubricant manufacturer should be contacted. 

A higher viscosity than that of new materials indicates that the 
hydraulic fluid has aged. Evaluation by the test lab or lubricant 
manufacturers is however authoritative, whose recommenda-
tion should be urgently observed.
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On systems where the possibility of water contamination 
cannot be completely ruled out (also condensation), it should 
be ensured via the hydraulic system circuit that fluid aging 
products are not accumulating in individual areas of the 
hydraulic system, but are being removed from the system in 
a controlled manner via the filtration system. This should be 
ensured via suitable hydraulic circuits (e.g. flushing circuit) or 
system manufacturer's operating instructions/specifications.

In case of warranty, liability or guarantee claims to Bosch 
Rexroth, service verification and/or the results of fluid analyses 
are to be provided. 

5  Disposal and environmental 
protection

All environmentally acceptable hydraulic fluids, are like mineral 
oil-based hydraulic fluids, subject to special disposal obliga-
tions.

The respective lubricant manufacturers provide specifications 
on environmentally acceptable handling and storage. Please 
ensure that spilt or splashed fluids are absorbed with appropri-
ate adsorbents or by a technique that prevents it contaminating 
water courses, the ground or sewerage systems.

It is also not permitted to mix fluids when disposing of hydraulic 
fluids. Regulations governing the handing of used oils stipulate 
that used oils are not to mixed with other products, e.g. 
substances containing halogen. Non-compliance will increase 
disposal costs.  Comply with the national legal provisions 
concerning the disposal of the corresponding hydraulic 
fluid. Comply with the local safety data sheet of the lubricant 
manufacturer for the country concerned.
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6  Glossary

Additivation
Additives are chemical substances added to the basic fluids 
to achieve or improve specific properties.

Aging
Hydraulic fluids age due to oxidation (see chapter 3.1.5 "Aging 
resistance"). Liquid and solid contamination acts as a catalyzer 
for aging, meaning that it needs to be minimized as far as 
possible by careful filtration. Please refer to Hydrolysis.

Arrhenius equation
The quantitative relation between reaction rate and temperature 
is described by an exponential function, the Arrhenius equation. 
This function is usually visualized within the typical temperature 
range of the hydraulic system. For a practical example, see 
chapter 3.1.5 "Aging resistance”.

Basic fluids
In general, a hydraulic fluid is made up of a basic fluid, or base 
oil, and chemical substances, the so-called additives. The 
proportion of basic fluid is generally greater than 90%.

Diesel effect
If hydraulic fluid that contains air bubbles is compressed 
quickly, the bubbles are heated to such a degree that a self-
ignition of the air-gas mix may occur. The resultant temperature 
increase may lead to seal damage and increased aging of the 
hydraulic fluid.

Saturated esters
Esters differ by the number of C atoms (chain length) and 
position of the bonds between the C atoms. Saturated esters 
do not have double/multiple bonds between C atoms and are 
therefore more resistant to aging than partially saturated esters.

Partially saturated esters
In contrast to saturated esters, partially saturated esters have 
double/multiple bonds between C atoms. Rexroth defines 
partially saturated esters as unsaturated bonds and mixtures 
of esters with unsaturated and saturated bonds. Esters with 
unsaturated bonds are produced on the basis of renewable 
raw materials.

Depending on their number and position, these unsaturated 
bonds between the C atoms are instable. These bonds can 
detach themselves and form new bonds, thus changing the 
properties of those liquids (an aging mechanism). One of the 
underlying requirements for inclusion in the market overview 
RE 90221-01 is an aging stability characteristic. Attention is 
however drawn to the note in chapter 1.3.

Hydrolysis
Hydrolysis is the splitting of a chemical bond through the 
reaction with water under the influence of temperature.

ICP (atomic emission spectroscopy)
The ICP procedure can be used to determine various wear 
metals, contamination types and additives. Practically all 
elements in the periodic system can be detected with this 
method..

Iodine count
The iodine count is a yardstick for the quantity of single and 
multiple unsaturated bonds between C atoms in the basic fluid. 
A low iodine count indicates that the hydraulic fluid contains 
few unsaturated bonds and is thus considerably more resistant 
to aging than a hydraulic fluid with a high iodine count. A 
statement about the position at which these multiple bonds are 
located and about how "stable" they are against influencing 
factors cannot be derived simply by stating the iodine count.

Karl Fischer method
Method to determine the water content in fluids. Indirect 
coulometric determination procedure in accordance with DIN 
EN ISO 12937 in connection with DIN 51777-2. Only the 
combination of both standards will assure adequately accurate 
measured values. For hydraulic fluids based on glycol, DIN EN 
ISO 12937 is to be applied in conjunction with DIN 51777-1.

Cavitation
Cavitation is the creation of cavities in fluids due to pressure 
reduction below the saturated vapour pressure and subse-
quent implosion when the pressure increases. When the 
cavities implode, extremely high acceleration, temperatures 
and pressure may occur temporarily, which may damage the 
component surfaces.

Neutralization number (NN)
The neutralization number (NN) or acid number (AN) specifies 
the amount of caustic potash required to neutralize the acid 
contained in one gram of fluid.

Pour point 
The lowest temperature at which the fluid still just flows when 
cooled down under set conditions. The pour point is specified 
in the lubricant manufacturers' technical data sheets as a 
reference value for achieving this flow limit.

RFA (wavelength dispersive x-ray fluorescence analysis)
Is a procedure to determine nearly all elements in liquid and 
solid samples with nearly any composition. This analysis 
method is suitable for examining additives and contamination, 
delivering fast results.

Shearing/shear loss
Shearing of molecule chains during operation can change the 
viscosity of hydraulic fluids with long chain VI enhancers. The 
initially high viscosity index drops. This needs to be taken into 
account when selecting the hydraulic fluid. 

The only value at present that can be used to assess viscosity 
changes in operation is the result of the test in accordance 
with DIN 51350 part -6. Please note that there are practical 
applications that create a much higher shear load on such 
hydraulic fluids than can be achieved by this test.

Stick-slip 
Interaction between a resilient mass system involving friction 
(such as cylinder + oil column + load) and the pressure 
increase at very low sliding speeds. The static friction of the 
system is a decisive value here. The lower it is, the lower the 
speed that can still be maintained without sticking. Depend-
ing on the tribologic system, the stick-slip effect may lead to 
vibrations generated and sometimes also to significant noise 
emission. In many cases, the effect can be attenuated by 
replacing the lubricant.
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Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
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Viscosity
Viscosity is the measure of the internal friction of a fluid to 
flow. It is defined as the property of a substance to flow under 
tension. Viscosity is the most important characteristic for 
describing the load-bearing capacity of a hydraulic fluid.

Kinematic viscosity is the ratio of the dynamic viscosity and the 
density of the fluid; the unit is mm²/s. Hydraulic fluids are clas-
sified by their kinematic viscosity into ISO viscosity classes. 
The reference temperature for this is 40 °C.

Viscosity index (VI)
Refers to the viscosity temperature behavior of a fluid. The 
lower the change of viscosity in relation the temperature, the 
higher the VI.

© This document, as well as the data, specifications and other information 
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.

No statements concerning the suitability of a hydraulic fluid for a specific purpose 
can be derived from our information. The information given does not release the 
user from the obligation of own judgment and verification. 

It must be remembered that our products are subject to a natural process of 
wear and aging.

Subject to change.
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Fire-resistant, water-free hydraulic 
fluids (HFDR/HFDU)

RE 90222/05.12  1/16

Hydraulic fluids

Title
Hydraulic fluids based 

on mineral oils and 
related hydrocarbons

Environmentally 
acceptable hydraulic 

fluids

Fire-resistant, 
water-free 

hydraulic fluids

Fire-resistant, 
water-containing 
hydraulic fluids

Standard DIN 51524 ISO 15380 ISO 12922 ISO 12922

Data sheets RE 90220 RE 90221 RE 90222 
RE 90223

(in preparation)

Classification

HL
HLP

HLPD
HVLP
HLPD

and more

HEPG
HEES partially saturated

HEES saturated
HEPR
HETG

HFDR
HFDU (ester base)
HFDU (glycol base)

and more

HFC
HFB
HFAE
HFAS
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1  Basic information

1.1  General instructions
The hydraulic fluid is the common element in any hydraulic 
component and must be selected very carefully. Quality and 
cleanliness of the hydraulic fluid are decisive factors for the 
operational reliability, efficiency and service life of a system. 

Hydraulic fluids must conform, be selected and used in 
accordance with the generally acknowledged rules of technol-
ogy and safety provisions. Reference is made to the country-
specific standards and directives (in Germany the directive of 
the Employer's Liability Insurance Association BGR 137).

This data sheet includes recommendations and regulations 
concerning the selection, operation and disposal of fire-resis-
tant, water-free hydraulic fluids in the application of Rexroth 
hydraulic components.

The individual selection of hydraulic fluid or the choice of 
classification are the responsibility of the operator.

It is the responsibility of the user to ensure that appropriate 
measures are taken for safety and health protection and to 
ensure compliance with statutory regulations. The recommen-
dations of the lubricant manufacturer and the specifications 
given in the safety data sheet are to be observed when using 
hydraulic fluid.

This data sheet does not absolve the operator from verifying 
the conformity and suitability of the respective hydraulic fluid 
for his system. He is to ensure that the selected fluid meets the 
minimum requirements of the relevant hydraulic fluid standard 
during the whole of the period of use. 

The currently valid standard for fire-resistant hydraulic fluids is 
the ISO 12922. In addition, other, more detailed documents, 
guidelines, specifications and legislation may also be valid. The 
operator is responsible for ensuring that such regulations are 
observed, for example:

7th Luxembourg Report: Luxembourg, April 1994, Doc.  –
No. 4746/10/91 EN "Requirements and tests applicable to 
fire-resistant hydraulic fluids for hydrostatic and hydrokinetic 
power transmission and control"

VDMA 24314 –  (1981-11): "Changing hydraulic fluids – guide-
lines"

VDMA 24317 –  (2005-11): "Fire-resistant hydraulic fluids – 
minimum technical requirements"

FM Approval Standard 6930  – (2009-04): "Flammability 
Classification of Industrial Fluids" (only available in English)

DIN Technical Report CEN/TR 14489 –  (2006-01): "Selection 
guidelines for protecting safety, health and the environment" 

We recommend that you maintain constant, close contact 
with lubricant manufacturers to support you in the selection, 
maintenance, care and analyses. 

When disposing of used hydraulic fluids, apply the same care 
as during use.

1.2  Fire resistance
There is no clear legal definition of fire-resistant hydraulic fluids. 
There are great differences regarding fire resistance. The 
selection is the sole responsibility of the system operator with 
respect to requirements (application, construction and design 
of the system, hottest source in the system, necessary fire 
protection). 

Different test procedures are applied for evaluating fire 
resistance. 

Fire resistance test procedure according to ISO 12922:

Ignition properties of spray according to ISO 15029-1  –
(Spray flame persistence – hollow-cone nozzle method)

Ignition properties of spray according to ISO 15029-2  –
(Stabilized flame heat release)

Wick flame persistence of fluids according to ISO 14935  –
(average flame persistence)

Determination of the flammability characteristics of fluids  –
in contact with hot surfaces, ignition process according to 
ISO 20823 (ignition temperature, flame spread)

In general, fire-resistant hydraulic fluids are distinguished 
between water-containing fire-resistant and water-free 
fire-resistant hydraulic fluids. Water-containing fire-resistant 
hydraulic fluids are described in RE 90223.

Water-free, fire-resistant hydraulic fluid means hydraulic 
fluids with a water-proportion of 0.1% by volume ("Karl Fischer 
method", see chapter 6 "Glossary"), measured at the time 
of filling in the transport container.

In Europe water-free, fire-resistant hydraulic fluids are not 
approved for use in underground coal mining. The classification 
HFDU is no longer included in the VDMA 24317: 2005.

Note
In contrast to water-containing fluids, all water-free, fire-
resistant hydraulic fluids have a flash point and a fire point. 
Specific parameters for flash point and fire point can be found 
in the technical and/or safety data sheet for the hydraulic fluid 
concerned.

Just as much care should be taken when working with fire-
resistant hydraulic fluids are with other hydraulic fluids, 
e.g. mineral oils. A leak from the hydraulic system must be 
avoided. The best and most cost-effective protection against 
fire and explosion is to prevent leakage with meticulous 
service, maintenance and care of the hydraulic system.
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1.4  Safety instructions
Hydraulic fluids can constitute a risk for persons and the 
environment. These risks are described in the hydraulic fluid 
safety data sheets. The operator is to ensure that a current 
safety data sheet for the hydraulic fluid used is available and 
that the measures stipulated therein are complied with.

1.3  Scope
This data sheet must be applied when using water-free, fire-
resistant hydraulic fluids with Rexroth hydraulic components. 
The specifications of this data sheet may be further restricted 
by the specifications given in data sheets for the individual 
components concerned. 

The use of the individual water-free, fire-resistant hydraulic 
fluids in accordance with the intended purpose can be found in 
the safety data sheets or other product description documents 
of the lubricant manufacturers. In addition, each use is to be 
individually considered.

Rexroth hydraulic components may only be operated with 
water-free, fire-resistant hydraulic fluids according to 
ISO 12922 if specified in the respective component data 
sheet or if a Rexroth approval for use is furnished.

The manufacturers of hydraulic systems must adjust their sys-
tems and operating instructions to the water-free, fire-resistant 
hydraulic fluids.

Bosch Rexroth will accept no liability for its components 
for any damage resulting from failure to comply with the 
notes below.
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Solid particle contamination is the major reason for faults oc-
curring in hydraulic systems. It may lead to a number of effects 
in the hydraulic system. Firstly, single large solid particles 
may lead directly to a system malfunction, and secondly small 
particles cause continuous elevated wear. 

For mineral oils, the cleanliness level of water-free, fire-resistant 
hydraulic fluids is given as a three-digit numerical code in 
accordance with ISO 4406. This numerical code denotes the 
number of particles present in a hydraulic fluid for a defined 
quantity. Moreover, foreign solid matter is not to exceed a mass 
of 50 mg/kg (gravimetric examination according to ISO 4405).

In general, compliance with a minimum cleanliness level of 
20/18/15 in accordance with ISO 4406 or better is to be main-
tained in operation. Special servo valves demand improved 
cleanliness levels of at least 18/16/13. A reduction in cleanli-
ness level by one level means half of the quantity of particles 
and thus greater cleanliness. Lower numbers in cleanliness 
levels should always be striven for and extend the service life 
of hydraulic components. The component with the highest 
cleanliness requirements determines the required cleanliness 
of the overall system. Please also observe the specifications in 
table 1: "Cleanliness levels according to ISO 4406" and in the 
respective data sheets of the various hydraulic components.

Hydraulic fluids frequently fail to meet these cleanliness 
requirements on delivery. Careful filtering is therefore required 
during operation and in particular, during filling in order to 
ensure the required cleanliness levels. Your lubricant manu-
facturer can tell you the cleanliness level of hydraulic fluids 
as delivered. To maintain the required cleanliness level over 
the operating period, you must use a reservoir breather filter. 
If the environment is humid, take appropriate measures, such 
as a breather filter with air drying or permanent off-line water 
separation.

Note: the specifications of the lubricant manufacturer relat-
ing to cleanliness levels are based on the time at which the 
container concerned is filled and not on the conditions during 
transport and storage.

Further information about contamination with solid matter 
and cleanliness levels can be found in brochure RE 08016.

Table 1: Cleanliness levels according to ISO 4406

Particles per 100 ml 
Scale number

More than 
Up to and 
including

8,000,000 16,000,000 24

4,000,000 8,000,000 23

2,000,000 4,000,000 22

1,000,000 2,000,000 21

500,000 1,000,000 20

250,000 500,000 19

130,000 250,000 18

64000 130,000 17

32000 64000 16

16000 32000 15

8000 16000 14

4000 8000 13

2000 4000 12

1000 2000 11

500 1000 10

250 500 9

130 250 8

64 130 7

32  64 6

 20 /  18 / 15
 > 4 μm   > 6 μm  > 14 μm

 

2  Solid particle contamination and cleanliness levels
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Water-free, fire-resistant hydraulic fluids for Bosch Rexroth 
hydraulic components are assessed on the basis of their fulfill-
ment of the minimum requirements of ISO 12922.

3.1  Selection criteria for the hydraulic fluid
The specified limit values for all components employed in the 
hydraulic system, for example viscosity and cleanliness level, 
must be observed with the hydraulic fluid used, taking into 
account the specified operating conditions. 

Hydraulic fluid suitability depends, amongst others, on the 
following factors:

3.1.1  Viscosity

Viscosity is a basic property of hydraulic fluids. The permissible 
viscosity range of complete systems needs to be determined 
taking account of the permissible viscosity of all components 
and it is to be observed for each individual component.

The viscosity at operating temperature determines the response 
characteristics of closed control loops, stability and damping 
of systems, the efficiency factor and the degree of wear.

We recommend that the optimum operating viscosity range of 
each component be kept within the permissible temperature 
range. This usually requires either cooling or heating, or both. 
The permissible viscosity range and the necessary cleanliness 
level can be found in the product data sheet for the component 
concerned.

If the viscosity of a hydraulic fluid used is above the permitted 
operating viscosity, this will result in increased hydraulic-me-
chanical losses. In return, there will be lower internal leakage 
losses. If the pressure level is lower, lubrication gaps may not 
be filled up, which can lead to increased wear. For hydraulic 
pumps, the permitted suction pressure may not be reached, 
which may lead to cavitation damage.

If the viscosity of a hydraulic fluid is below the permitted 
operating viscosity, increased leakage, wear, susceptibility to 
contamination and a shorter component life cycle will result.

Please ensure that the permissible temperature and viscosity 
limits are observed for the respective components. This usually 
requires either cooling or heating, or both.

3  Selection of the hydraulic fluid

Fig. 1: Examples V-T diagrams for water-free, fire-resistant hydraulic fluids in comparison to 
HLP and HFC (reference values, double-logarithmic representation) 

HLP46

HFC

HFDU 

HFDR 40 25 10 10 30 50 90 115700
5

10

40
60

20

100

200

400
600

1000
1600

0 20 40 60 80 10040 20

Temperature t [°C]

Vi
sc

os
ity

 
 [

m
m

2 /
s]

Typical viscosity data [mm2/s] 

 at temperature 0 °C 40 °C 100 °C

HFDR 2500 43 5,3

HFDU (ester base) 330 46 9,2

HFDU (glycol base) 350 46 8,7

For comparison HLP 
(see RE 90220)

610 46 7

For comparison HFC 
(see RE 90223)

280 46

Detailed V-T diagrams may be obtained from your lubricant 
manufacturer for their specific products. Descriptions of the 
individual classifications can be found in chapter 3.2 and in 
Table 4.
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3.1.2  Viscosity-temperature behavior

For hydraulic fluids, the viscosity temperature behavior (V-T 
behavior) is of particular importance. Viscosity is characterized 
in that it drops when the temperature increases and rises when 
the temperature drops. The interrelation between viscosity and 
temperature is described by the viscosity index (VI). 

For cold testing over a period of several days, the viscosity 
of ester-based HFDU can increase greatly. After heating, 
the characteristic values as specified on the data sheet are 
restored. Please ask your lubricant manufacturer for the "Flow 
capacity after seven days at low temperature" (ASTM D 2532) 
for the fluid classification ester-based HFDU .

HFDU fluid based on ester and glycol have better viscosity/
temperature characteristics than mineral oil HLP (see Fig. 1).
 This should be taken into consideration when selecting 
hydraulic fluid for the required temperature range. The viscosity 
and temperature limits required in the product data sheets are 
to be observed in all operating conditions.

Note 
For ambient temperatures below 0 °C, fire-resistant, water-
containing hydraulic fluids of classification HFC are to be 
preferred because they observe the component-related 
viscosity ranges and because the have better pour points 
(see RE 90223).

3.1.3  Wear protection capability

Wear protection capability describes the property of hydraulic 
fluids to prevent or minimize wear within the components. The 
wear protection capability is described in ISO 12922 via test 
procedures"FZG gear test rig" (ISO 14635-1) and "Mechani-
cal test in the vane pump" (ISO 20763). The wear protection 
capability of water-free, fire-resistant hydraulic fluids in relation 
to the two test procedures is comparable to that of mineral oil 
HLP/HVLP.

3.1.4  Material compatibility

The hydraulic fluid must not negatively affect the materials 
used in the components. Compatibility with coatings, seals, 
hoses, metals and plastics is to be observed in particular. The 
fluid classifications specified in the respective component data 
sheets are tested by the manufacturer with regard to material 
compatibility. Parts and components not supplied by us are to 
be checked by the user. 

Table 2: Known material incompatibilities 

Classification Incompatible with:

HFD in 
general

Seals, plastics and coatings of control cabi-
nets, outer coatings of hydraulic components 
and accessory components (connectors, 
wiring harnesses, control cabinets) are to be 
tested for stability.

Note: hydraulic fluid vapors can also lead to 
incompatibility!

HFDR Individual component color coating, lead, gal-
vanic zinc-plating, in part non-ferrous metals 
with zinc, tin and aluminum in a tribological 
system. Sealing elements made of NBR. In 
some cases, the latter show major increases 
in volume when impermissibly aged hydraulic 
fluids come into contact with the material. Do 
not use any hydrolysis/susceptible polyure-
thane qualities.

HFDU based 
on ester

Single-component color coatings, lead, 
galvanized zinc coatings, in part non-ferrous 
metals with zinc, tin, seals made of NBR. In 
some cases, the latter show major increases 
in volume when impermissibly aged hydraulic 
fluids come into contact with the material. Do 
not use any hydrolysis/susceptible polyure-
thane qualities.  

HFDU based 
on glycol

Single-component color coatings, steel/alu-
minum tribocontacts, paper filters, polymeth-
ylmethacrylate (PMMA). The compatibility of 
NBR is to be examined for individual case.

The material incompatibilities mentioned here do not automati-
cally result in function problems. However the elements of 
the materials are found in the hydraulic fluids after use. The 
material incompatibilities described here may lead to acceler-
ated aging of the hydraulic fluid and to reduced fire resistance.

3.1.5  Aging resistance

The way a water-free, fire-resistant hydraulic fluid ages de-
pends on the thermal, chemical and mechanical stress to which 
it is subjected. The influence of water, air, temperature and 
contamination may be significantly greater than for mineral oils 
HLP/HVLP. Aging resistance can be greatly influenced by the 
chemical composition of the hydraulic fluids. 

High fluid temperatures (e.g. over 80 °C) result in a approxi-
mate halving of the fluid service life for every 10 °C temperature 
increase and should therefore by avoided. The halving of the 
fluid service life results from the application of the Arrhenius 
equation (see Glossary).

Table 3: Reference values for temperature-dependent 
aging of the hydraulic fluid

Reservoir temperature Fluid life cycle

80 °C 100 %

90 °C 50 %

100 °C 25 %
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A modified aging test (ISO 4263-3 or ASTM D943 – without 
the addition of water) is specified for fluid classification 
HFDU. Fluid classification HFDR is described with a special 
procedure with respect to oxidation stability (EN 14832) and 
oxidation service life (ISO 4263-3). The calculated fluid service 
life is derived from the results of tests in which the long-term 
characteristics are simulated in a short period of time by 
applying more arduous conditions (condensed testing). This 
calculated fluid service life is not to be equated to the fluid 
service life in real-life applications.

Table 3 is a practical indicator for hydraulic fluids with water 
content < 0.1%, cf. chapter 4.10. "Water". 

3.1.6  Environmentally acceptable

HFDU fluids based on ester and glycol are hydraulic fluids 
which may also be classified as environmentally acceptable. 
The main criteria for fire-resistant, water-free hydraulic fluids 
are the leak-free, technically problem-free use and the neces-
sary fire resistance. Environmentally acceptable is merely a 
supplementary criterion. Notes on environmentally compatible 
hydraulic fluids can be found in RE 90221. 

3.1.7  Air separation ability (ASA)

The air separation ability (ASA) describes the property of a 
hydraulic fluid to separate undissolved air. Hydraulic fluids 
always contain dissolved air. During operation, dissolved air 
may be transformed into undissolved air, leading to cavitation 
damages. Fluid classification, fluid product, reservoir size and 
design must be coordinated to take into account the dwell 
time and ASA value of the hydraulic fluid. The air separation 
capacity depends on the viscosity, temperature, basic fluid and 
aging. It cannot be improved by additives.

According to ISO 12922 for instance, an ASA value  15 min-
utes is required for viscosity class ISO VG 46, practical values 
on delivery are < 10 minutes, lower values are preferable. 

3.1.8  Demulsifying ability and water solubility

The capacity of a hydraulic fluid to separate water at a defined 
temperature is known as the demulsifying ability. ISO 6614 
defines the demulsifying properties of hydraulic fluids.

The fluid classifications HFDU based on ester and HFDR 
separate water, but HFD hydraulic fluids have a different 
water separation ability to mineral oil HLP/HVLP. At 20 °C, in 
comparison to mineral oil HLP/HVLP, a multiple (> factor 3) of 
water can separate in the hydraulic fluid. Water solubility is also 
more temperature-dependent than for mineral oils. The fluid 
classification HFDU based on glycol usually dissolves water 
completely, see chapter "4.10 Water". 

3.1.9  Filterability

Filterability describes the ability of a hydraulic fluid to pass 
through a filter, removing solid contaminants. The hydraulic 
fluids used require a good filterability, not just when new, but 
also during the whole of their service life. This can differ greatly 
depending on the different basic fluids (glycols, esters) and 
additives (VI enhancers, anti-fogging additives). 

The filterability is a basic prerequisite for cleanliness, servicing 
and filtration of hydraulic fluids. Rexroth therefore requires the 
same degree of filterability of water-free, fire-resistant hydraulic 
fluids as for mineral oils HLP/HVLP to DIN 51524. 
As ISO 12922 does not comment on the filterability of hydrau-
lic fluids, filterability comparable to that of mineral oils HLP/
HVLP must be requested of lubricant manufacturers.

Filterability is tested with the new hydraulic fluid and after the 
addition of 0.2 % water. The underlying standard (ISO 13357-
1/-2) stipulates that filterability must have no negative effects 
on the filters or the hydraulic fluid, see chapter 4 "Hydraulic 
fluids in operation". 

3.1.10  Corrosion protection

Hydraulic fluids should not just prevent corrosion formation 
on steel components, they must also be compatible with 
non-ferrous metals and alloys. Corrosion protection tests on 
different metals and metal alloys are described in ISO 12922. 

Rexroth components are usually tested with HLP hydraulic 
fluids or corrosion protection oils based on mineral oils before 
they are delivered. 

3.1.11  Additivation

The properties described above can be modified with the help 
of suitable additives.
Bosch Rexroth does not prescribe any specific additive 
system. 

50



RE 90222/05.12    Fire-resistant, water-free hydraulic fluids Bosch Rexroth AG 9/16

3.2  Classification and fields of application 

Table 4: Classification and fields of application

Classification Features
Typical field 
of application

Notes

HFDU 
(glycol-based)
according to ISO 
12922

Density at 15 °C: 
typically 
> 0.97 kg/dm³

VI: typical > 170

The classification 
"HFDU" is no longer 
listed in the current 
standard sheet 
VDMA 24317.

Base fluid: 
Glycols 

Mobile systems with 
high thermal loading

For information on approved components, please refer to the 
respective product data sheet. For components which have 
not been approved according to the product data sheet, 
please consult your Bosch Rexroth sales partner.

Very good viscosity/temperature characteristics,  – shear 
stability

Resistant to aging –

Can be water-soluble –

Can be mixed with water –

Very good wear protection properties –

A higher implementation temperature with the same viscos- –
ity in comparison to mineral oil is to be expected 

Due to the higher density in comparison to HLP, lower  –
suction pressures are to be anticipated for pumps. Reduce 
the maximum speed as required and optimize suction 
conditions.

Prior to commissioning, contact the lubricant manufacturer,  –
as the components are tested with mineral oil HLP/corro-
sion protection oil.

Incompatible with mineral oil (exceptions must be con- –
firmed by the lubricant manufacturer).

HFDU (ester-based) 
according to 
ISO 12922

Density at 15 °C: 
typically 0.90-0.93 
kg/dm³

VI: typical > 160

Iodine count < 90 

The classification 
"HFDU" is no longer 
listed in the current 
standard sheet 
VDMA 24317.

Base fluid: 
Ester based on 
regenerative raw 
materials, synthetic 
ester and mixtures 
of different esters

Because of the fire 
resistance, HFDU 
hydraulic fluids 
based on ester are 
usually partially 
saturated esters

Suitable for most 
fields of application 
and components.

For information on approved components, please refer to the 
respective product data sheet. For components which have 
not been approved according to the product data sheet, 
please consult your Bosch Rexroth sales partner.

Preferred use of  – FKM seals. Please enquire about shaft 
seal rings and implementation temperatures under –15 °C.

Note shear stability  – (see chapter 4.11 "Fluid servicing, fluid 
analysis and filtration" and chapter 6 "Glossary")

Fire resistance is not stable over time –

In operation, a higher temperature in comparison to mineral  –
oil HLP/HVLP is to be expected given identical design 
and viscosity. Please check ATEX approvals for hydraulic 
components.

Limit the lower (see chapter 3.1.2) and upper implementa- –
tion temperatures (see chapter 3.1.5) 

Good viscosity-temperature behavior –

Usually classified as insignificantly water-endangering  –
(water hazard class WGK 1) 

High dirt dissolving capacity on  – fluid changeovers

In unfavorable operating conditions (high  – water content, 
high temperature), HFDU on ester basis have a tendency 
to hydrolysis. The acidic organic decomposition products 
can chemically attack materials and components.
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Classification Features
Typical field 
of application

Notes

HFDR
according to ISO 
12922

Density at 15 °C:
typically 1.1 kg/dm³ 

VI : typical 140–160

Base fluid: phos-
phoric acid ester

Turbine control 
systems

For information on approved components, please refer to the 
respective product data sheet. For components which have 
not been approved according to the product data sheet, 
please consult your Bosch Rexroth sales partner.

Classified as hazardous materials  –
(for transportation and storage)

Hazardous working material –

Water-endangering ( – Water hazard class 2 – WGK2) 

Develops toxic vapors in case of fire  –

Preferred use of FKM, and possibly PTFE seals. –  Please 
enquire for shaft seal rings and implementation tempera-
tures under –15 °C.

In operation, a higher temperature in comparison to mineral  –
oil HLP/HVLP is to be expected given identical design and 
viscosity

Phosphoric acid esters display a tendency to hydrolysis  –
when they come into contact with moisture. Under the 
influence of water/moisture, they become unstable or form 
highly aggressive, acidic components which could damage 
the hydraulic fluid and component beyond repair.

Poor viscosity/temperature characteristics –

Due to the higher density in comparison to HLP, lower  –
suction pressures are to be anticipated for pumps. Reduce 
the maximum speed as required and optimize suction 
conditions.

In unfavorable operating conditions (high  – water content, 
high temperature), HFDR have a tendency to hydrolysis. 
The acidic inorganic decomposition products chemically 
attack materials and components.

HFDU (continued) Based on triglycer-
ides, mineral oils or 
related hydrocarbons

Not recommended 
for Rexroth compo-
nents!

Hydraulic fluids based on polyalphaolefines are not recom-
mended on account of their poor fire resistance. This clas-
sification can usually be identified from: density < 0.89; 
VI < 140 to 160

Hydraulic fluids based on triglycerides are not recommended 
on account of their aging resistance. This classification can 
usually be identified from: density > 0.92; VI > 190; iodine 
count > 90

Consult your lubricant manufacturer or your Bosch Rexroth 
sales partner if the classification of a hydraulic fluid is not 
clear. 

HFDS 

HFDT

Based on haloge-
nated hydrocarbons 
or mixtures with 
halogenated 
hydrocarbons

Not approved for 
Rexroth compo-
nents!

HFDS and HFDT have not been permitted to be manufac-
tured or used since 1989 for environmental reasons.
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4.1  General
The properties of hydraulic fluids can change continually during 
storage and operation.

Please note that the fluid standard ISO 12922 merely 
describes minimum requirements for hydraulic fluids in new 
condition at the time of filling into the bins. The operator of a 
hydraulic system must ensure that the hydraulic fluid remains 
in a utilizable condition throughout its entire period of use.

Deviations from the characteristic values are to be clarified with 
the lubricant manufacturer, the test labs or Bosch Rexroth.

Bosch Rexroth will accept no liability for damage to its compo-
nents within the framework of the applicable liability legislation 
insofar as the latter is due to non-observance of the following 
instructions. 

Please note the following aspects in operation.

4.2  Storage and handling
Hydraulic fluids must be stored correctly in accordance with 
the instructions of the lubricant manufacturer. Avoid exposing 
the containers to lengthy periods of direct heat. Containers 
are to be stored in such a way that the risk of any foreign liquid 
or solid matter (e.g. water, foreign fluids or dust) ingression 
into the inside of the container can be ruled out. After taking 
hydraulic fluids from the containers, these are immediately to 
be properly resealed.

Recommendation:

Store containers in a dry, roofed place –

Store barrels on their sides –

Clean reservoir systems and machine reservoirs regularly –

4.3  Filling of new systems
Usually, the cleanliness levels of the hydraulic fluids as delivered 
do not meet the requirements of our components. Hydraulic fluids 
must be filtered using an appropriate filter system to minimize solid 
particle contamination and water in the system. 

As early as possible during test operation, new systems should 
be filled with the selected hydraulic fluid so as to reduce the 
risk of accidentally mixing fluids (see chapter 4.5 "Mixing and 
compatibility of different hydraulic fluids"). Changing the hy-
draulic medium at a later point represents significant additional 
costs (see following chapter). 

4.4  Hydraulic fluid changeover
Problems may be encountered in particular when changing 
over from water-containing, fire-resistant hydraulic fluid or 
mineral oils to water-free, fire-resistant hydraulic fluids (e.g. 
incompatibilities in the form of gelling, silting, stable foam, 
reduced filterability or filter blockage). This may also happen 
when changing products within the same classification. 

In the case of changeovers of the fluid in hydraulic systems, it 
is important to ensure compatibility of the new hydraulic fluid 
with the remains of the previous hydraulic fluid. Bosch Rexroth 
recommends obtaining verification of compatibility from the 

manufacturer or supplier of the new hydraulic fluid. The quantity 
of old fluid remaining should be minimized. Mixing hydraulic 
fluids should be avoided, see following chapter.

Information about changing to a hydraulic fluid of a different 
classification can be found, for example, in VDMA 24314 and 
in ISO 7745. In addition, the information given in chapter 3.1.4 
"Material compatibility" is also to be observed.

Bosch Rexroth will not accept liability for any damage to its com-
ponents resulting from inadequate hydraulic fluid changeovers!

4.5  Mixing and compatibility of different 
hydraulic fluids
If hydraulic fluids from different manufacturers or different 
types from the same manufacturer are mixed, gelling, silting 
and deposits may occur. These, in turn, may cause foaming, 
impaired air separation ability, malfunctions and damage to the 
hydraulic system. 

If the fluid contains more than 2 % of another fluid then it is 
considered to be a mixture. Exceptions apply for water, see 
chapter 4.10 "Water". 

Mixing with other hydraulic fluids is not generally permitted. 
This includes hydraulic fluids with the same classification. If 
individual lubricant manufacturers advertise miscibility and/or 
compatibility, this is entirely the responsibility of the lubricant 
manufacturer. 

Bosch Rexroth customarily tests all components with mineral 
oil HLP before they are delivered.

Note: With connectible accessory units and mobile filtering 
systems, there is a considerable risk of non-permitted mixing 
of the hydraulic fluids!

Rexroth will not accept liability for any damage to its compo-
nents resulting from mixing hydraulic fluids!

4.6  Re-additivation
Additives added at a later point in time such as colors, wear 
reducers, VI enhancers or anti-foam additives, may negatively 
affect the performance properties of the hydraulic fluid and 
the compatibility with our components and therefore are not 
permissible. 

Rexroth will not accept liability for any damage to its compo-
nents resulting from re-additivation! 

4.7  Foaming behavior
Foam is created by rising air bubbles at the surface of hydraulic 
fluids in the reservoir. Foam that develops should collapse as 
quickly as possible.

Common hydraulic fluids in accordance with ISO 12922 are 
sufficiently inhibited against foam formation in new condi-
tion. On account of aging and adsorption onto surfaces, the 
defoamer concentration may decrease over time, leading to a 
stable foam. 

Defoamers may be re-dosed only after consultation with the 
lubricant manufacturer and with his written approval. 

Defoamers may affect the air separation ability. 

4  Hydraulic fluids in operation 
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4.8  Corrosion
The hydraulic fluid is to guarantee sufficient corrosion protec-
tion of components under all operating conditions, even in the 
event of impermissible water contamination.

Water-free, fire-resistant hydraulic fluids are tested for cor-
rosion protection in the same way as mineral oil HLP/HVLP. 
When used in practice other corrosion mechanisms are 
revealed in detail and in individual cases, for the most part in 
contact with non-ferrous and white alloys. 

4.9  Air
Under atmospheric conditions the hydraulic fluid contains 
dissolved air. In the negative pressure range, for instance in 
the suction pipe of the pump or downstream of control edges, 
this dissolved air may transform into undissolved air. The 
undissolved air content represents a risk of cavitation and of 
the diesel effect. This results in material erosion of components 
and increased hydraulic fluid aging. 

With the correct measures, such as suction pipe and reservoir 
design, and an appropriate hydraulic fluid, air intake and 
separation can be positively influenced. 

See also chapter 3.1.7 "Air separation ability (ASA)”.

4.10  Water
Water contamination in hydraulic fluids can result from direct 
ingress or indirectly through condensation of water from the air 
due to temperature variations. 

HFDU hydraulic fluids on glycol basis are water-soluble or 
can be mixed with water. This means that any water that has 
ingressed into the system cannot be drained off in the sump 
of the reservoir. 

In the case of HDFU hydraulic fluids on ester basis, undis-
solved water can be drained off from the reservoir sump, the 
remaining water content is however too high to ensure that the 
maximum permissible water limit values are observed in the 
long term. 

With the fluid classification HFDR, the greater density of the 
ester means that the any water that has ingressed will be on 
the surface of the hydraulic fluid. This means that any water 
that has ingressed into the system cannot be drained off in the 
sump of the reservoir.

Water in the hydraulic fluid can result in wear or direct failure 
of hydraulic components. Furthermore, a high water content in 
the hydraulic fluid negatively affects aging and filterability and 
increases susceptibility to cavitation. During operation, the water 
content in all hydraulic fluids, determined according to the "Karl 
Fischer method" (see chapter 6 "Glossary") for all water-free, 
fire-resistant hydraulic fluids must constantly be kept below 0.1% 
(1000 ppm). To ensure a long service life of both hydraulic fluids 
and components, Bosch Rexroth recommends that values below 
0.05% (500 ppm) are permanently maintained.

Due to the higher water solubility in comparison to mineral oil 
HLP/HVLP it is urgently advised that precautions be taken 
when using water-free, fire-resistant hydraulic fluids, such as a 
dehumidifier on the reservoir ventilation.

Water content has an affect particularly in the case of HEDU 
hydraulic fluid on ester basis and HFDR in that it accelerates 
aging (hydrolysis) of the hydraulic fluid and biological degra-
dation, see chapter 4.11 "Fluid servicing, fluid analysis and 
filtration".

4.11  Fluid servicing, fluid analysis and filtration
Air, water, operating temperature influences and solid matter 
contamination will change the performance characteristics of 
hydraulic fluids and cause them to age. 

To preserve the usage properties and ensure a long service life 
for hydraulic fluid and components, the monitoring of the fluid 
condition and a filtration adapted to the application require-
ments (draining and degassing if required) are indispensable.

The effort is higher in the case of unfavorable usage conditions, 
increased stress for the hydraulic system or high expectations 
as to availability and service life, see chapter 2 "Solid particle 
contamination and cleanliness levels".

When commissioning a system, please note that the required 
minimum cleanliness level can frequently be attained only by 
flushing the system. Due to severe start-up contamination, it 
may be possible that a fluid and/or filter replacement becomes 
necessary after a short operating period (< 50 operating 
hours). 

The hydraulic fluid must be replaced at regular intervals and 
tested by the lubricant manufacturer or recognized accredited 
test labs. We recommend a reference analysis after com-
missioning. 

The minimum data to be tested for analyses are:

Viscosity at 40 °C and 100 °C  –

Neutralization number NN (acid number AN)  –

Water content (Karl-Fischer method)  –

Particle measurement with evaluation according to  –
ISO 4406 or mass of solid foreign substances with 
evaluation to EN 12662

Element analysis (RFA (EDX) / ICP, specify test method) –

Comparison with new product or available trend analyses  –

Assessment / evaluation for further use –

Also recommended: IR spectrum –

No differences are needed in the maintenance and care of 
water-free, fire-resistant hydraulic fluids with the appropriate 
suitability parameters compared to HLP/HVLP mineral oils. 
Attention is however drawn to the note in chapter 1.3. 

After changing over hydraulic fluids it is recommended that the 
filters be replaced again after 50 operating hours as fluid aging 
products may have detached themselves ("self-cleaning effect"). 

Compared to the pure unused hydraulic fluid the changed 
neutralization number NN (acid number AN) indicates how 
many aging products are contained in the hydraulic fluid. 
This difference must be kept as small as possible. The lubricant 
manufacturer should be contacted as soon as the trend 
analysis notes a significant increase in values. 
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A higher viscosity than that of new materials indicates that the 
hydraulic fluid has aged. Evaluation by the test lab or lubricant 
manufacturers is however authoritative, whose recommenda-
tion should be urgently observed.

On systems where the possibility of water contamination 
cannot be completely ruled out (also condensation), it should 
be ensured via the hydraulic system circuit that fluid aging 
products are not accumulating in individual areas of the 
hydraulic system, but are being removed from the system in 
a controlled manner via the filtration system. This should be 
ensured via suitable hydraulic circuits (e.g. flushing circuit) or 
system manufacturer's operating instructions/specifications.

In case of warranty, liability or guarantee claims to Bosch 
Rexroth, service verification and/or the results of fluid analyses 
are to be provided. 

5  Disposal and environmental 
protection

All water-free, fire-resistant hydraulic fluids, are, like mineral oil-
based hydraulic fluids, subject to special disposal obligations.

The respective lubricant manufacturers provide specifications 
on environmentally acceptable handling and storage. Please 
ensure that spilt or splashed fluids are absorbed with appropri-
ate adsorbents or by a technique that prevents it contaminating 
water courses, the ground or sewerage systems.

It is also not permitted to mix fluids when disposing of hydraulic 
fluids. Regulations governing the handing of used oils stipulate 
that used oils are not to mixed with other products, e.g. 
substances containing halogen. Non-compliance will increase 
disposal costs.  Comply with the national legal provisions 
concerning the disposal of the corresponding hydraulic 
fluid. Comply with the local safety data sheet of the lubricant 
manufacturer for the country concerned.

55

1



14/16 Bosch Rexroth AG Fire-resistant, water-free hydraulic fluids    RE 90222/05.12

6  Glossary

Additivation
Additives are chemical substances added to the basic fluids to 
achieve or improve specific properties.

Aging
Hydraulic fluids age due to oxidation (see chapter 3.1.5 "Aging 
resistance"). Liquid and solid contamination acts as a catalyzer 
for aging, meaning that it needs to be minimized as far as 
possible by careful filtration. Please refer to Hydrolysis.

Arrhenius equation
The quantitative relation between reaction rate and temperature 
is described by an exponential function, the Arrhenius equation. 
This function is usually visualized within the typical temperature 
range of the hydraulic system. For a practical example, see 
chapter 3.1.5 "Aging resistance”.

Basic fluids
In general, a hydraulic fluid is made up of a basic fluid, 
or base oil, and chemical substances, the so-called additives. 
The proportion of basic fluid is generally greater than 90%.

Diesel effect

If hydraulic fluid that contains air bubbles is compressed 
quickly, the bubbles are heated to such a degree that a self-
ignition of the air-gas mix may occur. The resultant temperature 
increase may lead to seal damage and increased aging of the 
hydraulic fluid.

Partially saturated esters
In contrast to saturated esters, partially saturated esters have 
double/multiple bonds between C atoms. Rexroth defines 
partially saturated esters as unsaturated bonds and mixtures 
of esters with unsaturated and saturated bonds. Esters with 
unsaturated bonds are produced on the basis of renewable 
raw materials.

Depending on their number and position, these unsaturated 
bonds between the C atoms are instable. These bonds can 
detach themselves and form new bonds, thus changing the 
properties of those liquids (an aging mechanism). Attention 
is however drawn to the note in chapter 1.3.

Hydrolysis
Hydrolysis is the splitting of a chemical bond through the 
reaction with water under the influence of temperature.

ICP (atomic emission spectroscopy)
The ICP procedure can be used to determine various wear 
metals, contamination types and additives. Practically all 
elements in the periodic system can be detected with this 
method.

Iodine count
The iodine count is a yardstick for the quantity of single and 
multiple unsaturated bonds between C atoms in the basic fluid. 
A low iodine count indicates that the hydraulic fluid contains 
few unsaturated bonds and is thus considerably more resistant 
to aging than a hydraulic fluid with a high iodine count. A 
statement about the position at which these multiple bonds are 
located and about how "stable" they are against influencing 
factors cannot be derived simply by stating the iodine count. 

Karl Fischer method
Method to determine the water content in fluids. Indirect 
coulometric determination procedure in accordance with DIN 
EN ISO 12937 in connection with DIN 51777-2. Only the 
combination of both standards will assure adequately accurate 
measured values. For hydraulic fluids based on glycol, DIN EN 
ISO 12937 is to be applied in conjunction with DIN 51777-1.

Cavitation
Cavitation is the creation of cavities in fluids due to pressure 
reduction below the saturated vapour pressure and subse-
quent implosion when the pressure increases. When the 
cavities implode, extremely high acceleration, temperatures 
and pressure may occur temporarily, which may damage the 
component surfaces.

Neutralization number (NN)
The neutralization number (NN) or acid number (AN) specifies 
the amount of caustic potash required to neutralize the acid 
contained in one gram of fluid.

Pour point 
The lowest temperature at which the fluid still just flows when 
cooled down under set conditions. The pour point is specified 
in the lubricant manufacturers' technical data sheets as a 
reference value for achieving this flow limit.

RFA (wavelength dispersive x-ray fluorescence analysis)
Is a procedure to determine nearly all elements in liquid and 
solid samples with nearly any composition. This analysis 
method is suitable for examining additives and contamination, 
delivering fast results.

Shearing/shear loss
Shearing of molecule chains during operation can change 
the viscosity of hydraulic fluids with long chain VI enhancers 
and anti-fogging additives. The initially high viscosity index 
drops. This needs to be taken into account when selecting the 
hydraulic fluid. 

The only value at present that can be used to assess viscosity 
changes in operation is the result of the test in accordance 
with DIN 51350 part -6. Please note that there are practical 
applications that create a much higher shear load on such 
hydraulic fluids than can be achieved by this test.

Viscosity
Viscosity is the measure of the internal friction of a fluid to 
flow. It is defined as the property of a substance to flow under 
tension. Viscosity is the most important characteristic for 
describing the load-bearing capacity of a hydraulic fluid.

Kinematic viscosity is the ratio of the dynamic viscosity and the 
density of the fluid; the unit is mm²/s. Hydraulic fluids are clas-
sified by their kinematic viscosity into ISO viscosity classes. 
The reference temperature for this is 40 °C.

Viscosity index (VI)
Refers to the viscosity temperature behavior of a fluid. The 
lower the change of viscosity in relation the temperature, the 
higher the VI.
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information 
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verification. 

It must be remembered that our products are subject to a natural process of 
wear and aging.

Subject to change.
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Filters

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Oil is the central component of every hydraulic system.
The most common causes for the failure of a system is
oil contamination.
Rexroth fi lter and cleaning systems for hydraulic oil and
lubricating oil applications ensure ideal operating condi-
tions throughout the entire life cycle.
With a broad range of completely new and revised fi lter
systems, we have the right solution for all pressure ranges
and applications for you. Our fi lter media reliably remove
particles from all hydraulic fl uids and thus protect your
system against damage. In addition, our fi lters reliably
remove free water from the medium and thus prevent
corrosion. However, Rexroth off ers more than just the
standard: Specifi c process fi lters will meet the require-
ments of your individual applications as well.

We have prepared our modern fi lter systems for the cur-
rent and future requirements of condition-dependent 
maintenance strategies. Sensors that have been integrated 
into our fi lter assemblies continuously measure contamina-
tion and indicate necessary fi lter changes well in advance 
(even applying several indication levels) – either visually at 
the fi lter or via a message on the operator‘s device of the 
control system. This reduces maintenance costs while at 
the same time ensuring optimum working conditions for
your system.
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RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Breather fi lters

Designation Type Size
qmax 

in l/min Data sheet Page

Breather fi lter FEF, BFS 0, 1, 7, 20 400 51413 63
Breather fi lter BF, BS, BE, B 45/21, 90, 130 1800 51414 69
Breather fi lter TLF 1 ... 250 80000 51415 75
Silica gel air fi lter BFSK 45/21, 60/21, 

90, 130
2000 51456 85

1

2

3

4

5

6

7

8

9

10

11
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RE 51456, edition: 05.13, Bosch Rexroth AG 

Breathing and air bleed filter, 
water-absorbing

Features

 ▶ Highly effi  cient, special fi lter material
 ▶ Filtration of very fi ne particles and high dirt holding 

capacity across a broad pressure diff erential range
 ▶ Minimizes the risk of corrosion in the hydraulic tank
 ▶ Filter cartridge as well as water-absorbing gran-

ules exchangeable
 ▶ Optional check valves to avoid air exchange at 

no-load operation
 ▶ Optional adapter plate including check valve for dis-

charge air from tank, without fi ltration
 ▶ Air fi ltration and dehumidifi cation in fl uid systems

 ▶ Size 25 to 125
 ▶ Component series 2X
 ▶ Maximum operating pressure 1 bar [14.5 psi]
 ▶ Maximum fl ow: 1500 l/min [396.3 US gpm]
 ▶ Connection G 3/8 to G 1 1/4 BSP; (ISO 228)
 ▶ Operating temperature 0 °C to 85 °C [‒18 °F to 185 °F]

RE 51456 
Edition: 05.13
Replaces: 51412

BR231012_124_W

Type BFSK

Contents

Features 1
Ordering codes, preferred types 2
Accessories 3
Symbols 4
Function, section 5
Technical data 6
Characteristic curves 7
Dimensions 8 ... 10
Spare parts 11
Assembly, commissioning and maintenance 12
Tightening torques 13
Directives and standardization 13
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Ordering codes

Series
01 Air fi lter with water-absorbing granules BFSK

Size
02 BFSK 25

40
80
125

Component series
03 Component series 20 to 29 (20 to 29: Unchanged installation and connection dimensions) 2X

Filter rating in μm
04 Micro glass, not cleanable H3V3

Seal
05 NBR seals M

Material
06 Plastic variant – male thread for size 25 (steel double nipple) 0

Stainless steel variant – male thread for sizes 40 - 125 S

Check valve
07 Without check valve (standard) 0

With check valve, cracking pressure of anti-cavitation valve 0.01 bar [0.15 psi],
cracking pressure of preload valve 0.01 bar [0.15 psi] CV

01 02 03 04 05 06 07

BFSK – 2X / H3V3 – M – –

Order example: BFSK25-2X/H3V3-M-0-CV

Preferred types

Breathing and air bleed fi lter, 
water-absorbing Material no. Material no. 

Spare cartridge
Material no. 

Refi ll granules

BFSK25-2X/H3V3-M-0-0 R928049169 R928049574 Refi lling of granules not possible/
spare fi lter: R928049169

BFSK40-2X/H3V3-M-S-0 R928049173 R928049575 R928049184
BFSK80-2X/H3V3-M-S-0 R928049175 R928049576 R928049185
BFSK125-2X/H3V3-M-S-0 R928049177 R928049577 R928049186

Filter
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Ordering codes, visual maintenance indicator 1)

Accessories

01 Maintenance indicator W

02 Visual indicator O

Design
04 Vacuum diff erential, design 01 V01

01 02 03

W O – V01

Type Material no.
WO-V01 R928049181

Ordering codes, adapter plate

01 Accessories ACC

Design
02 Adapter plate size 1 for sizes 25 2) and 40 AP1

Adapter plate size 2 for sizes 80 and 125 AP2
Adapter plate with check valves not available for BFSK with integrated check valve (BRSK...-CV) APCV

Series/size
03 Adapter plate 1 BFSK25-40

Adapter plate 2 or adapter plate CV BFSK80-125

Component series
04 Component series 20 to 29 (20 to 29: Unchanged installation and connection dimensions) 2X

Seal
05 NBR seals M

01 02 03 04 05

ACC – – – 2X / M

Order example: ACC-AP1-BFSK25-40-2X/M

Type Material no.
ACC-AP1-BFSK25-40-2X/M R928049178
ACC-AP2-BFSK80-125-2X/M R928049179
ACC-APCV-BFSK80-125-2X/M R928049180

1) Only in connection with adapter plate (AP1, AP2 or APCV)

2) Size 25 only possible in connection with reducing fitting 
(R900183367 G3/4 - G3/8 (ISO228)). The fitting must be 
ordered separately.

Size

Adapter plate

AP1 AP2 APCV

25 X ‒ ‒

40 ● ‒ ‒

80 ‒ ● ●

125 ‒ ● ●

● Standard
X Possible if a reducing fi tting is used
‒ Not possible
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Symbols

Breathing and air bleed fi lter with valve Breathing and air bleed fi lter without valve
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RE 51456, edition: 05.13, Bosch Rexroth AG 

In hydraulics, air exchange at the fluid tank must be 
ensured at all times. Depending on the machine cycles, air 
is sucked into the tank and pressed out again. The air 
contains miniature particles as well as water steam. Due to 
temperature variations, the exchanged air condenses and 
stimulates the oxidation process of the oil. This leads to 
corrosion resulting in damage to the fluid tank.
By means of the Rexroth BFSK breathing and air bleed 
filter, the fluid tank can suck in and give off clean and dry 
air. It is intended to be directly attached to a tank.
The BFSK breathing and air bleed filters basically con-
sist of an unscrewable replacement cartridge (1) with 
an integrated, pleated filter element (2) and an air filter 
housing (3).
The air filter housing (3) is filled with water-absorbing 
granules (WA granules) (4). Optionally, check valves (5) 
can be installed.
The BFSK breathing and air bleed filter is available with 
and without integrated check valves. The version with 
integrated check valves is primarily used in wind turbines.
The WA granules contain red indicator beads. The 
water saturation is indicated by a color change from 
red to orange.

In addition, the optionally available visual maintenance 
indicator provides information on the state of the filter. 
The maintenance indicator (7) is mounted using an 
adapter plate (6), which is sold separately. In addition, the 
adapter plate makes a direct connection to the fluid 
tank possible. 
Standard version without check valve (figure 1):
The contaminated air is transported to the WA granules (4) 
via opening A, is dried there and then flows through the 
pleated filter element. Solid dirt particles are captured 
here. Via connection T, only dried and filtered air gets into 
the tank. Air escaping from the system in the opposite 
direction is dried as well.

Version with check valve (5) in BFSK (figure 2):
Functions in the same way as the standard version, but 
includes check valves (5) to prevent air exchange at no-
load operation.

Version with check valve in the adapter plate (6) (figure 3):
Functions in the same way as the standard version, but the 
escaping air, which may be mixed with oil mist, is diverted 
directly from the tank upstream of the filter via connec-
tion B into the environment.

Function, section

Figure 1 Figure 2 Figure 3

Escaping air 
(from tank)Inlet/outlet 

atmosphere
Inlet/outlet 
atmosphere

Inlet/outlet tank
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Technical data 
(for applications outside these parameters, please consult us!)

Cracking pressure of check valve bar [psi] 0.01 [0.15]
Type of pressure measurement of the maintenance indicator Underpressure
Response pressure of the maintenance indicator bar [psi] 0.05 [0.73]

general
Weight Size 25 40 80 125

kg [lbs] 0.4 [0.9] 1.5 [3.3] 2.92 [6.4] 4.1 [9.0]
Installation position Vertical
Ambient temperature range °C [°F] ‒40 … +85 [‒40 … +185]
Operating temperature °C [°F] 0 … +85 [‒18 …+185]
Material Replacement cartridge Steel

Air filter housing Polymethyl methacrylate
Adapter plate Anodized aluminum
Visual maintenance indicator Housing made of polycarbonate

Filter element

Micro glass H3V3 Single-use element on the basis of inorganic fiber

Admissible pressure differential bar [psi] 1 [14.5]

Filter material (WA granules)
Volume Size 25 40 80 125

cm3 [in3] 100 [6.1] 600 [36.6] 1000 [61.0] 2000 [122.0]
Max. water absorption l [US gal] 0.028 [0.0074] 0.172 [0.0454] 0.288 [0.07608] 0.576 [0.1521]
Information on water absorption Oil mist reduces efficiency

Permitted fluids Classification Suitable sealing materials Standards
Mineral oil HLP NBR DIN 51524
Bio-degradable – insoluble in water HETG NBR VDMA 24568

 Important information on hydraulic fl uids!
 ▶ For more information and data on the use of other hydraulic 
fluids refer to data sheet 90220 or contact us!
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RE 51456, edition: 05.13, Bosch Rexroth AG 

Characteristic curves

89.25-2X/H3V3-S00-0-M

89.80-2X/H3V3-S00-0-M

89.40-2X/H3V3-S00-0-M

89.125-2X/H3V3-S00-0-M
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8/14 BFSK | RE 51456

Bosch Rexroth AG, RE 51456, edition: 05.13

Dimensions: Breathing and air bleed filter 
(dimensions in mm [inch])

BFSK25 BFSK40 ‒ 125

Double nipple 
G 3/8 external 
on both sides

Filter types

Type BFSK... A B ØC D E G SW

25 146 60 70 12 ~10 G 3/8 22

40 281 121 97 23 ~10 G ¾ 32

80 335 181 130 30 ~11 G 1¼ 50

125 495 231 130 27 ~11 G 1¼ 50
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RE 51456, edition: 05.13, Bosch Rexroth AG 

Dimensions: Maintenance indicator, visual
(dimensions in mm [inch])

Type A B C D
WO-V01 70 16.5 G 1/8 50
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10/14 BFSK | RE 51456

Bosch Rexroth AG, RE 51456, edition: 05.13

Connection 
G 1/8

Dimensions: Adapter plates
(dimensions in mm [inch])

Type ØA B C D ØE
AP1 88 50 G 3/4 30

73AP2 100 70 G 1 1/4 30
AP2_CV 130 100 G 1 1/4 40

Type ØF G ØI J ØK
AP1

M5 x 10 30°
‒ ‒

50AP2 ‒ ‒
AP2_CV 25 35

AP1

AP2_CV

AP2

Connection 
G 1/8

Connection 
G 1/8

Hole pattern of tank cover

Hole pattern 
of tank cover

Seal ring 
⌀58 x 2.5 
[⌀2.28 x 0.09]

Seal ring 
⌀58 x 2.5 

[⌀2.28 x 0.09]

Check valve

Seal ring 
⌀58 x 2.5 
[⌀2.28 x 0.09]
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RE 51456, edition: 05.13, Bosch Rexroth AG 

Spare parts

Ordering code, replacement cartridge and refi ll pack

Filter cartridge
01 Design 89.

Size
02 BFSK 25

40
80

125

03 Component series 20 to 29 (20 to 29: Unchanged installation and connection dimensions) 2X

Filter rating in μm absolute
04 Micro glass, not cleanable H3V3

Pressure diff erential
05 Standard S00

Bypass valve
06 Without check valve 0 1)

Seal
07 NBR seals M

01 02 03 04 05 06 07

89. – 2X / H3V3 – S00 – 0 – M

1) For replacement cartridge always 0

Order example: 89.25-2X/H3V3-S00-0-M

Breathing and air bleed fi lter, water-absorbing Replacement cartridge Refi ll granules (incl. 2 foam pads)

BFSK25-2X/H3V3-M-0-0 R928049574 Refi lling of granules not possible/
spare fi lter: R928049169

BFSK40-2X/H3V3-M-S-0 R928049575 R928049184
BFSK80-2X/H3V3-M-S-0 R928049576 R928049185
BFSK125-2X/H3V3-M-S-0 R928049577 R928049186
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Bosch Rexroth AG, RE 51456, edition: 05.13

Assembly, commissioning and maintenance

Assembly
The connection thread of the filter must correspond to the 
connection thread of the tank cap. If an adapter plate is 
used, the hole pattern (DIN 24557-2) of the tank cap must 
be compared to the dimensions from the "Dimensions" 
chapter prior to installation. Please remove the sealing foil 
(air inlet A) and the end cap of the filter connection prior to 
use. Screw the filter directly into the tank bore or the 
adapter plate. When installing the filter, the required servic-
ing height of the replacement cartridge (approx. 50 mm 
[1.97 inch]) must be taken into account. For servicing rea-
sons, we recommend installing the filter in a standing posi-
tion. All filter components must be screwed on hand-tight.

Commissioning
It is not necessary to commission the filter.

Maintenance
Exchange of the replacement cartridge
If the red mark on the maintenance indicator is reached, 
the cartridge must be replaced. It should, however, be 
replaced at least every 6 months.

Exchanging the WA granules
If the indicator beads of the WA granules change their 
color from red to orange, the granules must be exchanged.
The material numbers of the corresponding spare parts are 
indicated on the name plate of the complete filter. They 
must correspond to the material numbers on the replace-
ment cartridge or the refill pack.

Maintenance instructions
 ▶ Remove the complete breathing and air bleed fi lter by 

turning the air fi lter housing manually counter-clockwise.
 ▶ Remove the replacement cartridge by turning it counter-

clockwise (hold tank port downwards).
 ▶ The WA granules are protected against falling out by 

a foam pad. In case of incorrect handling (shaking, 
turning upside down, ...) the granules might fall out.

 ▶ Remove foam pad prior to exchanging the WA granules.
 ▶ Dispose of the used WA granules and foam pads in 

accordance with environmental and applicable 
local requirements.

 ▶ Insert new bottom foam pad, fi ll in fresh WA granules 
and insert new upper foam pad.

 ▶ Screw air fi lter housing on tank port, put new seal ring 
(part of spare replacement cartridge) over air fi lter 
housing, center and install replacement cartridge 
(hand-tight) clockwise.

Do not forget to reset the visual maintenance indicator. 
This is done by pressing the RESET button.

 Notice!
Servicing should not take place below 10 °C. Should 
this still be necessary, however, special care must be 
taken when working with the plastic housing.
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RE 51456, edition: 05.13, Bosch Rexroth AG 

Directives and standardization

Classification according to the Pressure Equip-
ment Directive
Water-absorbing Bosch Rexroth BFSK breathing and air 
bleed filters according to 51456 are not classified as 
devices or components for the purpose of the Pressure 
Equipment Directive 97/23/EC (PED).

Directive 94/9/EC (ATEX)
According to the assessment of the risk of ignition, 
Bosch Rexroth BFSK breathing and air bleed filters must 
not be used in explosive areas.

Tightening torques

Adapter plates AP1 AP2 APCV
Tightening torque, at μtotal = 0.14 5 Nm ± 1 Nm

Quantity 6
Screw x length M5 x 60 M5 x 80 M5 x 110

Recommended property class 
of screw 8.8
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14/14 BFSK | RE 51456

Bosch Rexroth Filtration Systems GmbH
Hardtwaldstraße 43
68775 Ketsch, Germany
Phone +49 (0) 62 02 / 6 03-0
fi lter-support@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Notes
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RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Designation Type Size
qVmax

in l/min
pmax 

in bar Data sheet Page

Tank mounted fi lters / Return line fi lters

Tank mounted fi lter / Return line fi lter 10 TE(N) 0040 ... 2500 1300 10 51424 101 1

2

3

4

5

6

7

8

9

10

11

99



Bosch Rexroth AG, RE 00112-09, edition: 2013-08

100



101



102



103

3



104



105

3



106



107

3



100%
2
475%

1(+)

3(–)

2K2
100%

4

K1
75% 1(+)

3(–)K2K1

S1
75% S2-100%

2

4

1(+)

3(–)

B

A

B

A

2

1(+)
100%

108



I

3

6

7

5

4

2

10

9

8
1

O

109

3



110



111

3



10 50

[0]

3,0

2,0

1,0

0
[0]

[6]

20 30

[10][4][2]

40

[12][8]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

10 80

[0]

3,0

2,0

1,0

0
[0]

[12]

20 40

[8][4]

60

[16]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

705030

[20]

20 100

[0]

3,0

2,0

1,0

0
[0]

40 60 80

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[10] [20][5] [15] [25]

40 200

[0]

3,0

2,0

1,0

0
[0]

[20]

80 120

[40][10]

160

[30]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[50]

100 300

[0]

3,0

2,0

1,0

0
[0]

150 200 250

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[40] [60][20] [50]

50

[70][30][10]

100 500

[0]

3,0

2,0

1,0

0
[0]

[60]

200 300

[100][40][20]

400

[120][80]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

���������
	�������
�� �����

��������	
�
������	
��� ���	

112



100 700

3,0

2,0

1,0

0
[0]

200 300 500

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

600400

[0] [175][150][125][100][50][25] [75]

200 1000

[0]

3,0

2,0

1,0

0
[0]

[120]

400 600

[200][80][40]

800

[240][160]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

500 1500

[0]

3,0

2,0

1,0

0
[0]

[200]

750 1000

[300][150][100]

1250

[250]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

250

[350][50]

400 2000

[0]

3,0

2,0

1,0

0
[0]

[200]

800 1200

[400][100]

1600

[300]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[500]

���������
	�������
�� �����

��������	
�
������	
��� ���	

113

3



10 50

[0]

3,0

2,0

1,0

0
[0]

[6]

20 30

[10][4][2]

40

[12][8]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

10 80

[0]

3,0

2,0

1,0

0
[0]

[12]

20 40

[8][4]

60

[16]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

705030

[20]

20 100

[0]

3,0

2,0

1,0

0
[0]

40 60 80

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[10] [20][5] [15] [25]

40 200

[0]

3,0

2,0

1,0

0
[0]

[20]

80 120

[40][10]

160

[30]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[50]

100 300

[0]

3,0

2,0

1,0

0
[0]

150 200 250

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[40] [60][20] [50]

50

[70][30][10]

100 500

[0]

3,0

2,0

1,0

0
[0]

[60]

200 300

[100][40][20]

400

[120][80]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

���������
	�������
�� �����

��������	
�
������	
��� ���	

114



100 700

3,0

2,0

1,0

0
[0]

200 300 500

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

600400

[0] [175][150][125][100][50][25] [75]

200 1000

[0]

3,0

2,0

1,0

0
[0]

[120]

400 600

[200][80][40]

800

[240][160]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

500 1500

[0]

3,0

2,0

1,0

0
[0]

[200]

750 1000

[300][150][100]

1250

[250]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

250

[350][50]

400 2000

[0]

3,0

2,0

1,0

0
[0]

[200]

800 1200

[400][100]

1600

[300]

3,5

2,5

1,5

0,5

[40]

[30]

[20]

[10]

[50]

[500]

���������
	�������
�� �����

��������	
�
������	
��� ���	

115

3



��
��

���
��

	

��

��

��
��


���
	

��
���

���
	 ��

��

��

�������

	

�������
	

��
��

���
�

	

��
	�

���
��

	


������	

�����
���	

���

����

����
	


���
���	

��������	

��
�����	

�	��
�
�	

����

116



��
���

���
	

���
����
�	

��
	�

���
��

	
��

��

�

��

���
��

	

�������

���������	����
���	

����������	

����

����	

���

��

�

���� ����

117

3



	�
��

�
�
	

��
�������	

��
��

���
��

	
��

��

��
��

���
�


	

���

��
������	��������
	

��
�������	

����

�����	

���

��

�

���� ����

118




�
��

���
	

����������	

�	
��

���
��

	
��

��

��
��

���
��

	

���

����������	

����

�����	

���

��

�

�������
�	��
����
�	

����

����

119

3



I

1

2

5

6

O

3a

3b

4

120



26,5 [1.04]

48,7 [1.92]

77,5 [3.05]

Rexroth

7

1

3

6

5

M20x1,5

44
,2

 [1
.7

4]

50
,5

 [1
.9

9]

M30x1,5

16
,6

[0
.6

5]

p1

84
,5

 [3
.3

3]35
,5

 [1
.4

0]

p1

44
,2

 [1
.7

4]

M30x1,5

26,5 [1.04]

47,5 [1.87]

60 [2.36]

84
,5

 [3
.3

3]35
,5

 [1
.4

0]
16

,6
[0

.6
5]

100%

75%

Rexroth

50
,5

 [1
.9

9]

7

1

2

4

6

5

M12x1

121

3



l

d1 d

1)

122



3

51

2 4

0 6

20

40
60

80
psi
bar

123

3



124



I01

U01

125

3



126



Contents | Inline Filters | Filters 

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Designation Type Size
qVmax

in l/min
pmax 

in bar Data sheet Page

Inline Filters

Inline Filter with fi lter element according to DIN 24550 40 FLE(N) 0045 ... 1000 2000 40 51401 129
Inline Filter with fi lter element according to DIN 24550 100 FLE(N) 0045 ... 0630 1700 100 51402 145
Inline Filter 16 FE 2500 ... 7500 16000 16 51403 159
Inline Filter with fi lter element according to DIN 24550 245 LE(N) 0040 ... 0400 450 250 51421 175
Inline Filter with fi lter element according to DIN 24550 350 LE(N) 0040 ... 1000 700 350 51422 191
Inline Filter with fi lter element according to DIN 24550 445 LEN 0040 ... 1000 700 450 51423 209
Inline Filter with fi lter element according to DIN 24550 50 LE(N) 0040 ... 0400 300 50 51447 229
Inline Filter with fi lter element according to DIN 24550 110 LE(N) 0040 ... 0400 450 110 51448 245

1

2

3

4

5

6

7

8

9

10

11
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Contents | Duplex filters / Inline filters switchable | Filters 

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Duplex fi lters / Inline fi lters switchable

Designation Type Size
qVmax

in l/min
pmax 

in bar Data sheet Page

Duplex fi lter 40 FLDK(N) 0015 ... 0630 1500 40 51407 265
Duplex fi lter with Segment Change-over 40 FLD(N) 0045 ... 1001 2000 40 51408 283
Duplex fi lter 100 FLD(N) 0045 ... 1000 1700 100 51409 301
Duplex fi lter 16 FD 2500 ... 7500 16000 16 51410 317
Duplex fi lter 
with fi lter element according to DIN 24550

400 LD(N) 0040 ... 0400 300 400 51429 333

Duplex fi lter 
with fi lter element according to DIN 24550

150 LD(N) 0040 ... 0400 160 51446 357

Duplex fi lter 
with fi lter element according to DIN 24550

50 LD(N) 0040 ... 0400 50 51453 375
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Bosch Rexroth AG, RE 00112-09, edition: 2013-08
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RE 51429, edition: 2012-07, Bosch Rexroth AG 

Duplex filter
with filter element according to DIN 24550

Contents

Features 1
Ordering code 2 … 4
Preferred types 5, 6
Ordering code: 
Electronic switching element 
for maintenance indicator 7
Symbols 8
Function, section 9
Technical data 10, 11
Characteristic curves 12 … 15
Device dimensions 16, 17
Maintenance indicator 18
Spare parts 19
Installation, commissioning and maintenance 20, 21
Quality and standardization 22 

 ▶ Size according to DIN 24550: 0040 to 1000
 ▶ Additional sizes: 0130, 0150
 ▶ Nominal pressure 400 bar [5714 psi]
 ▶ Connection with SAE 2" 6000 psi
 ▶ Operating temperature –10 °C to 100 °C [14 °F to 212 °F];

RE 51429
Edition: 2012-07
Replaces: 02.11Type 400LDN0040 to 1000; 400LD0130, 0150

Features

Duplex filters are used in hydraulic systems for separating 
solid materials from the hydraulic fluids and lubricating 
oils. They are intended for installation into piping. They 
allow for the exchange of the filter element without opera-
tional interruption.

They distinguish themselves by the following:
 ▶ Filtration of very fi ne particles and high dirt holding 

capacity across a broad pressure diff erential range
 ▶ High dirt holding capacity thanks to large specifi c fi lter 

surface
 ▶ Good chemical resistance of the fi lter elements
 ▶ High collapse resistance of the fi lter elements 

(e.g. in case of cold start)
 ▶ Filter ratings of 3 μm to 100 μm
 ▶ By default equipped with mechanical optical mainte-

nance indicator with memory function

H7834_d
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Ordering code

Pressure

01 400 bar [5714 psi] 400

Design

02 Duplex fi lter LD

Filter element

03 according to DIN 24550 (only with frame size 0040 ... 0100 + 0160 ... 1000) N

Size

04 LDN... 0040
0063
0100
0160
0250
0400
0630
1000

LD... 0130
0150

Filter rating in μm

05 Nominal Stainless steel wire mesh, cleanable G10
G25
G40
G100

Absolute (ISO 16889) Micro glass, not cleanable H3XL
H6XL

H10XL
H20XL

Pressure diff erential

06 max. admissible pressure diff erential of the fi lter element 330 bar [4786 psi], without bypass valve B

Element design

07 Standard adhesive T = 100 °C [212 °F] 0…

Standard material tinned …0

Maintenance indicator

08 Maintenance indicator, visual, specify switching pressure: 5.0 bar [72.5 psi] V5,0

Maintenance indicator, visual, specify switching pressure: 8.0 bar [116 psi] V8,0

Seal

09 NBR seal M

FKM seal V

01 02 03 04 05 06 07 08 09 10

400 LD – B 00 – – –

of the fi lter
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Ordering code

Connection

10 Frame size
0040 ... 0100 0130 ... 0150 0160 ... 0400 0630 ... 1000

Connection

G 1/2 ●
Pipe thread

according to ISO 228
R2

SAE 10 X
Pipe thread

according to SAE J1926
U3

SAE 1" ●
SAE fl ange 
6000 psi

S4

SAE 1 1/2" ● S6

SAE 2" ● S8

●  Standard connection
X  additional connection possibility

01 02 03 04 05 06 07 08 09 10

400 LD – B 00 – – –

of the fi lter

Order example:
400LDN0160-H3XLB00-V5,0-M-S6

Further versions (fi lter materials, connections,...) are available on request.
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Filter element

01 Design 2.

Size

02 LDN... 0040
0063
0100
0160
0250
0400
0630
1000

LD... 0130
0150

Filter rating in μm

03 Nominal Stainless steel wire mesh, cleanable G10
G25
G40
G100

Absolute (ISO 16889) Micro glass, not cleanable H3XL
H6XL
H10XL
H20XL

Pressure diff erential

04 Max. admissible pressure diff erential of the fi lter element 330 bar [4786 psi]  B00

Bypass valve

05 at fi lter element always 0 0

Seal

06 NBR seal M

FKM seal V

01 02 03 04 05 06

2. – B00 – 0 –

of the fi lter element

Order example:
2.0160 H3XL-B00-0-M

Ordering code
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Preferred types

400LD(N) preferred types, NBR seal, fl ow specifi cation for 30 mm²/s [142 SUS]

Duplex fi lter, fi lter rating 3 μm

Duplex fi lter, fi lter rating 6 μm

Type
Flow in l/min [US gpm] 
with  = 30 mm2/s and 

Δp = 1.5 bar [21.75 psi] 1)

Material no. 
Filter

Material no. 
Replacement 

element

400LDN0040-H3XLB00-V5,0-M-.. 27 [7.13] ..R2 R928039411 ..U3 R928039437 R928006654

400LDN0063-H3XLB00-V5,0-M-.. 33 [8.72] ..R2 R928039412 ..U3 R928039438 R928006708

400LDN0100-H3XLB00-V5,0-M-.. 42 [11.10] ..R2 R928039413 ..U3 R928039439 R928006762

400LD0130-H3XLB00-V5,0-M-.. 73 [19.28] ..S4 R928039415 R928022310

400LD0150-H3XLB00-V5,0-M-.. 92 [24.30] ..S4 R928039416 R928022319

400LDN0160-H3XLB00-V5,0-M-.. 159 [42.00] ..S6 R928039417 R928006816

400LDN0250-H3XLB00-V5,0-M-.. 202 [53.36] ..S6 R928039418 R928006870

400LDN0400-H3XLB00-V5,0-M-.. 238 [62.87] ..S6 R928039419 R928006924

400LDN0630-H3XLB00-V5,0-M-.. 300 [79.36] ..S8 R928039420 R928006978

400LDN1000-H3XLB00-V5,0-M-.. 375 [99.21] ..S8 R928039421 R928007032

Type
Flow in l/min [US gpm] 
with  = 30 mm2/s and 

Δp = 1.5 bar [21.75 psi] 1)

Material no. 
Filter

Material no. 
Replacement 

element

400LDN0040-H6XLB00-V5,0-M-.. 30 [7.93] ..R2 R928039422 ..U3 R928039441 R928006655

400LDN0063-H6XLB00-V5,0-M-.. 40 [10.57] ..R2 R928039423 ..U3 R928039442 R928006709

400LDN0100-H6XLB00-V5,0-M-.. 45 [11.89] ..R2 R928039424 ..U3 R928039443 R928006763

400LD0130-H6XLB00-V5,0-M-.. 88 [23.25] ..S4 R928039426 R928022311

400LD0150-H6XLB00-V5,0-M-.. 100 [26.42] ..S4 R928039427 R928022320

400LDN0160-H6XLB00-V5,0-M-.. 188 [49.66] ..S6 R928039429 R928006817

400LDN0250-H6XLB00-V5,0-M-.. 215 [56.80] ..S6 R928039430 R928006871

400LDN0400-H6XLB00-V5,0-M-.. 258 [68.16] ..S6 R928039431 R928006925

400LDN0630-H6XLB00-V5,0-M-.. 340 [89.95] ..S8 R928039432 R928006979

400LDN1000-H6XLB00-V5,0-M-.. 525 [138.89] ..S8 R928039433 R928007033

1) Measured pressure differential across filter and measuring 
equipment according to ISO 3968. The measured pressure 
differential at the maintenance indicator is lower.
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Type
Flow in l/min [US gpm] 
with  = 30 mm2/s and 

Δp = 1.5 bar [21.75 psi] 1)

Material no. 
Filter

Material no. 
Replacement 

element

400LDN0040-H10XLB00-V5,0-M-.. 31 [8.19] ..R2 R928038630 ..U3 R928039444 R928006656

400LDN0063-H10XLB00-V5,0-M-.. 43 [11.36] ..R2 R928038632 ..U3 R928039445 R928006710

400LDN0100-H10XLB00-V5,0-M-.. 46 [12.15] ..R2 R928038550 ..U3 R928039446 R928006764

400LD0130-H10XLB00-V5,0-M-.. 99 [26.15] ..S4 R928038549 R928022312

400LD0150-H10XLB00-V5,0-M-.. 105 [27.74] ..S4 R928039285 R928022321

400LDN0160-H10XLB00-V5,0-M-.. 208 [54.95] ..S6 R928039283 R928006818

400LDN0250-H10XLB00-V5,0-M-.. 223 [58.91] ..S6 R928039436 R928006872

400LDN0400-H10XLB00-V5,0-M-.. 268 [70.80] ..S6 R928038551 R928006926

400LDN0630-H10XLB00-V5,0-M-.. 450 [119.95] ..S8 R928038848 R928006980

400LDN1000-H10XLB00-V5,0-M-.. 545 [144.18] ..S8 R928038849 R928004034

Duplex fi lter, fi lter rating 10 μm

1) Measured pressure differential across filter and measuring 
equipment according to ISO 3968. The measured pressure 
differential at the maintenance indicator is lower.

Preferred types

400LD(N) preferred types, NBR seal, fl ow specifi cation for 30 mm²/s [142 SUS]
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Ordering code: Electronic switching element for maintenance indicator

Maintenance indicator

01 Electronic switching element WE

Type of signal

02 1 switching point 1SP

2 switching points, 3 LED 2SP

2 switching points, 3 LED and signal suppression up to 30 °C [86 °F] 2SPSU

Connector

03 Round plug-in connection M12x1, 4-pole M12x1

Rectangular plug-in connector, 2-pin, design A according to EN-175301-803 EN175301-803

01 02 03

WE – –

Material numbers of the electronic switching elements

Material no. Type Signal Switching points Connector LED

R928028409 WE-1SP-M12x1 Changeover 1

M12x1

No

R928028410 WE-2SP-M12x1 Normally open (at 75 %) / 
normally closed contact (at 100 %)

2 3 pieces
R928028411 WE-2SPSU-M12x1

R928036318 WE-1SP-EN175301-803 Normally closed contact 1 EN 175301-803 No

Order example:
Duplex filter with mechanical visual maintenance indicator for pNominal = 400 bar [5714 psi] without bypass valve, size 0160, 
with filter element 3 μm and electronic switching element M12x1 with 1 switching point for hydraulic fluid mineral oil HLP 
according to DIN 51524.
Filter with mech.-visual maintenance indicator: 400LDN0160-H3XLB00-V5,0-M-S6 Material no. R928039417 
Electr. switching element: WE-1SP-M12x1 Material no. R928028409

For round plug-in connections refer to data sheet 08006.
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Symbols

Electronic switching element

for maintenance indicator

Duplex fi lter 
without bypass and 
with mechanical indicator

Switching element

Switching element

Switching element

Switching element

WE-1SP-M12x1

WE-1SP-EN175301-803

WE-2SP-M12x1
Circuit diagram drawn in plugged con-
dition (operating state)

WE-2SPSU-M12x1
Circuit diagram drawn in plugged condi-
tion at temperature > 30 °C [86 °F]
(operating state)

Connector

Connector

Connector

Connector

Switching 
point 100 % 
LED red

Switching 
point 100 % 
LED red

Switching 
point 75 %
LED yellow

Switching 
point 75 % 
LED yellow

Stand-by
LED green

Stand-by
LED green

30 °C/20 °C
[86 °F]/[68 °F] 
on/off 
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Function, section

The 400LD(N) duplex filters are suitable for direct installa-
tion into pressure lines. They are mostly installed upstream 
open-loop or closed-loop control units to be protected.
They basically comprise of a filter head with switch-over 
fitting (1), a screwable filter bowl (2), a filter element (3) 
and a mechanical-visual maintenance indicator (4).
Via the inlet, the hydraulic fluid reaches the filter ele-
ment (3) where it is cleaned. The dirt particles filtered out 
settle in the filter bowl (2) and in the filter element (3). Via 
the outlet, the filtered hydraulic fluid enters the hydrau-
lic circuit.
The filter housing and all connection elements are designed 
so that pressure peaks - as they may e.g. occur in case of 
abrupt opening of large control valves due to the acceler-
ated fluid weight - can be securely absorbed. All filters have 
one Minimess connection (6) each as measuring port at the 
inlet and the outlet. By default, the bleeding is effected via 
lateral Minimess connections (7). As of size 0160, the 
standard equipment comprises an oil drain plug (5).

Basically, the filter is equipped with mechanical visual 
maintenance indicator (4). Connection of the electronic 
maintenance indicator is established via the electronic 
switching element with 1 or 2 switching points, which must 
be ordered separately. The electronic switching element is 
attached to the mechanical visual maintenance indicator 
and held by means of a locking ring.

 Notice!
Size 1000 is equipped with a divided filter bowl (2). See 
device dimensions page 16. This enlarges the servicing 
height as shown in the measurement chart.

Type 400LDN0250…

Outlet

Inlet
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Technical data 
(For applications outside these parameters, please consult us!)

general

Duplex fi lter: Filter bowls 

Filter type Filter bowl Weight 
in kg [lbs]

Volume 
in l [gal]

400 LDN 0040 450 LE 0003 1.33 [2.93] 2 x 0.2 [2 x 0.05]

400 LDN 0063 450 LE 0005 1.33 [2.93] 2 x 0.3 [2 x 0.08]

400 LDN 0100 450 LE 0008 2.10 [4.63] 2 x 0.5 [2 x 0.13]

400 LD 0130 450 LE 0015 3.76 [8.29] 2 x 0.9 [2 x 0.24]

400 LD 0150 450 LE 0018 4.65 [10.25] 2 x 1.1 [2 x 0.29]

400 LDN 0160 450 LE 0020 5.52 [12.17] 2 x 1.3 [2 x 0.34]

400 LDN 0250 450 LE 0030 8.02 [17.68] 2 x 1.9 [2 x 0.50]

400 LDN 0400 450 LE 0045 12.21 [26.91] 2 x 3.0 [2 x 0.79]

400 LDN 0630 450 LE 0095 21.36 [47.08] 2 x 4.5 [2 x 1.19]

400 LDN 1000 445 LEN 1000
Filter bowl 45.34 [99.93]

2 x 6.2 [2 x 1.64]
Cover 12.08 [26.62]

Installation position vertical

Ambient temperature range °C [°F] –30 … +100 [–22 … +212]

Material – Filter head Spheroidal graphite iron

– Filter bowl Steel

– Visual maintenance indicator Brass

– Electronic switching element Plastic PA6

hydraulic

Maximum operating pressure bar [psi] 400 [5714]

Hydraulic fluid temperature range °C [°F] –10 … +100 [+14 … +212] (short-time –30 [–22])

Minimum conductivity of the medium pS/m 300

Fatigue strength according to ISO 10771 Load cycles > 106 with max. operating pressure

Cracking pressure of the bypass valve bar [psi] Not available

Type of pressure measurement of the maintenance indicator Pressure differential

Response pressure of the maintenance indicator bar [psi] 5 ± 0.5 [72 ± 7] alternatively 8 ± 0.8 [115 ± 12]
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electric (electronic switching element)

Electrical connection Round plug-in connection M12x1, 4-pole Standard connection
EN 175301-803

Version 1SP-M12x1 2SP-M12x1 2SPSU-M12x1 1SP-EN175301-803

Contact load, direct voltage Amax. 1

Voltage range Vmax. 150 (AC/DC) 10 ... 30 (DC) 250 (AC)/200 (DC)

Max. switching power with resistive load W 20 70

Switching type – 75 % signal – Normally open contact –

– 100 % signal Changeover Normally closed contact Normally closed 
contact

– 2SPSU Signal intercon-
nection at 30 °C 
[86 °F], return 
switching at 
20 °C [68 °F]

Display via LEDs 
in the electronic switching element 2SP...

Stand-by (LED green); 
75 % switching point (LED yellow) 
100 % switching point (LED red)

Protection class according to EN 60529 IP 67 IP 65

Ambient temperature range °C [°F] –25 … +85 [–13 … +185]

For direct voltage above 24 V, spark extinguishing is to be provided for protecting the switching contacts.

Weight Electronic switching element:
– with round plug-in connection M12x1 kg [lbs]

0.1 [0.22]

Technical data 
(For applications outside these parameters, please consult us!)

Filter element

Glass fiber paper H..XL Single-use element on the basis of inorganic fiber

Filtration ratio according to 
ISO 16889 up to Δp = 5 bar [72.5 psi]

Achievable oil cleanliness accord-
ing to ISO 4406 [SAE-AS 4059]

Particle separation H20XL β20(c) ≥ 200 19/16/12 … 22/17/14

H10XL β10(c) ≥ 200 17/14/10 … 21/16/13

 H6XL β6(c) ≥ 200 15/12/10 … 19/14/11

 H3XL β5(c) ≥ 200 13/10/8 … 17/13/10

Admissible pressure differential B bar [psi] 330 [4785]

Seal material for hydraulic fluids

Mineral oil Ordering code

Mineral oil HLP according to DIN 51524 M

Flame-resistant hydraulic fluids Ordering code

Emulsions HFA-E according to DIN 24320 M

Synthetic water solutions HFA-S according to DIN 24320 M

Water solutions HFC according to VDMA 24317 M

Phosphoric acid esters HFD-R according to VDMA 24317 V

Organic esters HFD-U according to VDMA 24317 V

Fast bio-degradable hydraulic fluids Ordering code

Triglycerides (rape seed oil) HETG according to VDMA 24568 M

Synthetic esters HEES according to VDMA 24568 V

Polyglycols HEPG according to VDMA 24568 V
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Characteristic curves (measured with mineral oil HLP46 according to ISO 3968) H3XL

Spec. weight: < 0.9 kg/dm3

Δp-Q characteristic curves for complete filter
recommended initial Δp for design = 1.5 bar [21.75 psi] 

A proper filter design is enabled by our computer program 
"BRFilterSelect".

Oil viscosity:
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Characteristic curves (measured with mineral oil HLP46 according to ISO 3968) H3XL

Flow in l/min [US gpm] Flow in l/min [US gpm] 
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400LDN0250-H3XL 400LDN0400-H3XL

Spec. weight: < 0.9 kg/dm3

Δp-Q characteristic curves for complete filter
recommended initial Δp for design = 1.5 bar [21.75 psi] 

A proper filter design is enabled by our computer program 
"BRFilterSelect".

Oil viscosity:
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Characteristic curves (measured with mineral oil HLP46 according to ISO 3968) H10XL

Spec. weight: < 0.9 kg/dm3

Δp-Q characteristic curves for complete filter
recommended initial Δp for design = 1.5 bar [21.75 psi] 

A proper filter design is enabled by our computer program 
"BRFilterSelect".

Oil viscosity:
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400LDN0100-H10XL 400LD0130-H10XL
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Characteristic curves (measured with mineral oil HLP46 according to ISO 3968) H10XL

Spec. weight: < 0.9 kg/dm3

Δp-Q characteristic curves for complete filter
recommended initial Δp for design = 1.5 bar [21.75 psi] 

A proper filter design is enabled by our computer program 
"BRFilterSelect".

Oil viscosity:
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Inlet

Size 1000 Size 0040 
… Size 0630

Outlet

Device dimensions size 0040 … size 1000 (dimensions in mm [inch])
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Type 400 
LD(N)

A1 A2 A3 1) A4 A5 A6 A7 B1 B2 B3

0040 100 [3.94]

101 [3.98] 110 [4.33] 52 [2.05] 60 [2.36] 120 [4.72] 72 [2.83] 240 [9.45] 90 [3.54] 85 [3.35]0063 163 [6.42]

0100 253 [9.96]

0130 191 [7.52]
130 [5.12]

120 [4.72]

74 [2.91] 72.5 [2.85] 170 [6.69] 85 [3.35] 350 [13.78] 120 [4.72] 111 [4.37]
0150 241 [9.49]

0160 169 [6.65]

184 [7.24] 105 [4.13] 125 [4.92] 245 [9.65] 140 [5.51] 372 [14.65] 150 [5.91] 144 [5.67]0250 259 [10.20]

0400 409 [16.10]

0630 420 [16.54]
190 [7.48]

160 [6.30]
108 [4.25] 110 [4.33] 240 [9.45] 130 [5.11] 530 [20.87] 200 [7.87] 166 [6.54]

1000 650 [25.59] 550 [21.65]

Filter housing for fi lter elements according to DIN 24550 and according to Rexroth standard

Type 400 
LD(N)

B4 B5 B6 C1
C2
Ø

C3
Ø

D1 SW

0040

118 [4.65] 56 [2.20] 40 [1.57] G 1/2 64 [2.52] 9 [0.35] 33 [1.30] 24 [0.94]0063

0100

0130
160 [6.30] 80 [3.15] 75 [2.95] SAE 1" 6000 psi 92 [3.62] 14 [0.55] 35 [1.38]

32 [1.26]

0150

0160

188 [7.40] 100 [3.94] 100 [3.94] SAE 1 1/2" 6000 psi 114 [4.49] 18 [0.71] 42 [1.65]0250

0400

0630
242 [9.53] 110 [4.33] 120 [4.72] SAE 2" 6000 psi

141 [5.55]
23 [0.91] 40 [1.57] 41 [1.61]

1000 188 [7.40]

Device dimensions size 0040 … size 0400 (dimensions in mm [inch])

1) Servicing height for filter element exchange

Filter bowl weight and contents see technical data!

349

5



$�




"�
���

��

�

%��&�"	

��"	�����
�


�"	����	��

��������

��
"	

���
��

��

�	
"	

���
�


��
�	

���
��

	�

����

�	�

'(&)*+,

�

�

�

	

�

�




18/24 400LDN0040 … 1000; 400LD0130, 0150 | RE 51429

Bosch Rexroth AG, RE 51429, edition: 2012-07

Maintenance indicator (dimensions in mm [inch])

1 Mechanical visual maintenance indicator; 
max. tightening torque MA max = 50 Nm [36.88 lb-ft]

2 Switching element with locking ring for 
electrical maintenance indicator (rotatable by 360°); 
plug-in connection M12x1

3 Housing with three LEDs: 24 V = 
Green: Stand-by 
Yellow: Switching point 75 % 
Red: Switching point 100 %

4 Visual indicator bistable

5 Round connector M12x1, 4-pole

6 Locking ring DIN 471-16x1, 
material no. R900003923

7 Name plate

Electronic switching element M12x1

 Notices!
Representation contains mechanical visual maintenance indicator (1) 
and electronic switching element (2).
Switching elements with increased switching power upon request.

350



RE 51429 | 400LDN0040 … 1000; 400LD0130, 0150  19/24

RE 51429, edition: 2012-07, Bosch Rexroth AG 

Spare parts

01 Seal kit D

02 Series 400LD

Size

03 Size 0040 ... 0100 N0040 ... 0100

Size 0130 ... 0150 0130 ... 0150

Size 0160 ... 0400 N0160 ... 0400

Size 0630 N0630

Size 1000 N1000

Seal

04 NBR seal M

FKM seal V

01 02 03 04

D 400LD

Seal kit

01 02 03 04 05 06

W O – D01 – –

Electronic switching element

01 Maintenance indicator W

02 mechanical visual indicator O

03 Design pressure diff erential M20x1.5 D01

Switching pressure

04 5.0 bar [72.5 psi] 5.0

8.0 bar [116 psi] 8.0

Seal

05 NBR seal M

FKM seal V

Max. nominal pressure

06 450 bar [6527 psi] 450

Mechanical visual maintenance indicator Material no.

WO-D01-5,0-M-450 R901025313

WO-D01-8,0-M-450 R928038785

Seal kit Material no.

D400LDN0040 … 0100-M R928039584

D400LD0130 … 0150-M R928039585

D400LDN0160 … 0400-M R928039586

D400LDN0630-M R928039587

D400LDN1000-M R928039588
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Installation, commissioning and maintenance

Outlet

Inlet

Installation of the filter 
Verify operating overpressure with name plate information.
Screw the filter head item 1 to the mounting device consid-
ering flow direction (direction arrows) and servicing height 
of the filter element item 3.
Remove the blanking plugs from filter inlet and outlet, 
screw filter in pipeline without tension stress. The filter 
housing must be grounded via the mounting. 
Bring the conical handle item 8 into central position in 
order to fill both filter sides. Open the ball valve of the com-
pensation line (lever item 12 horizontal). Switch on system 
pump. Bleed filter by opening the bleed valves item 9; close 
them again when operating liquid escapes. Switch the filter 
into the operating position. The conical handle item 8 must 
rest against the stop and close the pressure compensation 
(lever item 12) again (lever vertical).

Connection of the electronic maintenance indicator
Basically, the filter is equipped with mechanical optical 
maintenance indicator (4). The electronic maintenance 
indicator is connected via the switching element with 1 or 
2 switching points, which is attached to the mechanical 
optical maintenance indicator and held by means of the 
locking ring.

When must the filter element be exchanged 
or cleaned respectively?
After initial start-up of the system, the filter element is to 
be exchanged.
Upon start-up in cold condition, the red pushbutton of the 
optical maintenance indicator (4) may jump out and an 
electrical signal is output via the switching element. Only 
push the red pushbutton in again after the operating tem-
perature has been reached. If it jumps out again immedi-
ately or if the electric signal has not gone out at operating 
temperature, the filter element must be exchanged or 
cleaned respectively.
The filter element should be replaced or cleaned after 
max. 6 months. Cleaning of the filter element see data 
sheet 51420.

Size Tightening torque

0040 … 0100 3 pieces   M8  x 45 - 8.8 20 Nm  + 5 Nm

0130 … 0150 3 pieces  M12 x 55 - 8.8 80 Nm  + 8 Nm

0160 … 0400 3 pieces   M16 x 70 - 8.8 190 Nm ± 10 Nm

0630 … 1000 3 pieces  M20 x 80 - 8.8 250 Nm ± 15 Nm

Recommended mounting screws according to ISO 4762
Friction coefficient μtotal = 0.14
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RE 51429, edition: 2012-07, Bosch Rexroth AG 

Installation, commissioning and maintenance

Element exchange
 ▶ Open the shut-off  cock item 12 in order to compensate 

the pressure in both fi lter halves.
 ▶ Operate the conical handle item 8 and select the second 

fi lter. The conical handle (item 8) always points at the 
fi lter side which is in operation.

 ▶ Close the shut-off  cock item 12 again.
 ▶ At the decommissioned fi lter side, reduce the operating 

pressure by opening the bleed valve item 9.
 ▶ Drain the fi lter bowl via the drain screw (item 5) 

if available.
 ▶ Screw off  the fi lter bowl item 2 and/or the base 

(size 1000) and pull off  the fi lter element item 3 from 
the spigot in the fi lter head item 1 by turning it slightly. 
Check the fi lter bowl item 2 for cleanliness and clean it 
if necessary. Replace the fi lter element H...-XL. Clean 
the fi lter element with material G ….

 ▶ The effi  ciency of the cleaning process depends on the 
type of dirt and the amount of the pressure diff erential 
before the fi lter element exchange. If the pressure diff er-
ential after the fi lter element exchange exceeds 50 % of 
the value before the fi lter element exchange, the G… 
element also needs to be replaced.

 ▶ Install cleaned or replaced fi lter element by slightly 
turning it back on its spigot.

 ▶ Check seal ring item 10+11 in the fi lter bowl item 2 and 
replace when damaged or worn.

 ▶ Screw the fi lter bowl item 2 and/or the base (size 1000) 
to the stop and rotate it back by 1/4 rotation.

 ▶ Open the shut-off  cock item 12, bleed the fi lter by open-
ing the valve item 9; close it again when operating liq-
uid escapes.

 ▶ Close the shut-off  cock item 12 again.
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Bosch Rexroth AG, RE 51429, edition: 2012-07

Quality and standardization

The duplex filters for hydraulic applications according 
to 51429 are pressure holding equipment according to 
article 1, section 2.1.4 of the Pressure Equipment Direc-
tive 97/23/EC (PED). However, on the basis of the excep-
tion in article 1, section 3.6 of the PEG, hydraulic filters are 
exempt from the PED if they are not classified higher than 
category I (guideline 1/19).
They do not receive a CE mark.

Use in explosive areas according to 
directive 94/9/EC (ATEX)
When using the inline filters according to 51429 in explo-
sive areas, appropriate equipotential bonding has to 
be ensured.
According to DIN EN 60079-11, the electronic maintenance 
indicators WE-1SP-M12x1 and WE-1SP-EN175301-803 are 
simple, electronic operating equipment not having an own 
voltage source. This simple, electronic operating equipment 
may - according to DIN EN 60079-14 - in intrinsically safe 
electric circuits (EEx ib) be used in systems without mark-
ing and certification.

Possible circuit according to DIN EN 60079-14

Related operating 
media

Explosive area, 
zone 1

Intrinsically safe 
operating mediumEX ib

Use / assignment Gas 2G Dust 2D

Assignment Ex II 2G Ex ib IIB T4 Gb Ex II 2D Ex ib IIIC T100°C Db

Zone suitability Zone 1, zone 2 Zone 21, zone 22

Adm. intrinsically safe electric circuits Ex ia IIC, Ex ib IIC, Ex ic IIC Ex ia IIIC, Ex ib IIIC

Technical data

Switching voltage Uimax V AC/DC 150

Switching current limax A 1.0

Switching power Pimax 1.3 W T4 Tmax 40 °C 750 mW Tmax 40 °C

Max. switching power 1.0 W T4 Tmax 80 °C 550 mW Tmax 100 °C

Surface temperature °C [°F] – Max 100 [212]

Inner capacity Ci Neglectable

Inner inductivity Li Neglectable

Dust accumulation mm [inch] – 0.5 [0.02]

Planner/operator documentation:
R928028899 = Declaration of Incorporation according to 
DIN EN 13463 for components not subject to approval.
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Bosch Rexroth AG 
Filtration systems
Hardtwaldstr. 43
68775 Ketsch, Germany 
Phone +49 (0) 62 02 / 603-0 
fi lter-support@boschrexroth.de 
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
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Contents | Block mounting filters | Filters 

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Block mounting fi lters

Designation Type Size
qVmax

in l/min
pmax 

in bar Data sheet Page

Block mounting fi lter, for lateral fl ange-mounting 250/450 FE(N) 0040 ... 1000 600 250/450 51405 395
Block mounting fi lter, for vertical fl ange-mounting 450 PBF(N) 0040 ... 1000 500 450 51417 411
Block mounting fi lter, for lateral fl ange-mounting 245 PSF(N) 0040 ... 0400 400 250 51418 429
Block mounting fi lter, for lateral fl ange-mounting 350 PSF(N) 0040 ... 1000 600 350 51419 447
Block mounting fi lter, for sandwich plate mounting 320 PZR 0025 ... 0125 33 320 51427 465
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Contents | Suction and spin on filters | Filters 

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Suction and spin on fi lters

Designation Type Size
qVmax

in l/min
pmax 

in bar Data sheet Page

Replacement cartridge fi lter 7SL, 7 SLS, 50 SL 30 ... 260 300 / 120 7 / 50 51426 483 1

2

3

4

5

6

7

8

9

10

11

481



Bosch Rexroth AG, RE 00112-09, edition: 2013-08

482



483



484



485

7



486



487

7



Ø50

33

Ø50

34

G1/4

23

� � � � � �

PG9

70

72

PG942

~50

� �

�

�

$

�

�

$

� �

�

�

$

�

�

$

�

�

�

� �

488



2

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
3 5 10 20 30 501 2

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
3 5 10 20 301 50

H3XL H10XL P10

2

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
3 5 10 20 301 50 10

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
50 100 2005 20

10

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
50 100 2005 20 20

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
100 200 30010 30 50

489

7



20

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
100 200 50010 30 50 300

2

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
3 5 10 20 30 501

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
2 10 201 30 1003 5 50

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
2 10 201 50 2003 5 100

1,00

0,50

0,30

0,20

0,10

0,05

0,03

0,02
5 20 50 20010 100

H3XL H10XL P10

490



C1

C3

D
1

A
4A

2
A

1
A

3

B2

B3

C2

B1

A B

C D

B1

A
4

A
2

A
1

C1

D
1

A
3

B4
B2

B3

C2

C4

491

7



B2

A
4

A
2

D
1

C1
C3

A
5

A
1

A
3

C2

B1

C3 C3

B3

D
1

A

B

492



493

7



494



Contents | Filter systems | Filters 

RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Designation Type Size Series
pmax 

in bar Data sheet Page

Filter systems

Filter cooler unit 
with inline fi lter according to DIN24550

ABUKG 4X 10 50125 497

Fluid Manager 
with breather fi lter, level and temperature monitor, 
return fl ow fi lter with clogging indicator, feature for 
taking samples of hydraulic fl uid in the tank

ABZMF 1X 10 50230 515

1

2

3

4

5

6

7

8

9

10

11
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RE 50125, edition: 2013-04, Bosch Rexroth AG 

Filter cooler unit 
with inline filter according to DIN24550

Features

 ▶ Compact unit with pump, installed low-pressure fi lter 
and plate heat exchanger

 ▶ Modular design 
 ▶ Mounting as required on a console or on installation plate 
 ▶ Low-noise versions available

Contents

Features 1, 2
Noise guide values 2
Ordering code 3
Circuit diagram 4
Selection table of standard/preferred types ABUKG 4X 5
Technical data 6
Noise guide values 7
Cooling power characteristic curves 7, 8
Dimensions

 ▶ Type ABUKG-..K... 4 and 7.5 kW (console mounting) 9
 ▶ Type ABUKG-..K... base (console mounting) 10
 ▶ Type ABUKG-..K... noise-optimized (console mounting) 11
 ▶ Type ABUKG-..V... 4 and 7.5 kW (tank top mounting) 12
 ▶ Type ABUKG-..V... base (tank top mounting) 13
 ▶ Type ABUKG-..V...  noise-optimized 

(tank top mounting) 14, 15
Mounting option 16
Optional accessories and spare parts 17
Port sizes for fl anges and fi ttings 17
Flange connections for suction line 18

 ▶ Component series 4X
 ▶ With gerotor pump, external gear pump SILENCE PLUS 

or screw spindle pump
 ▶ With electric motors sizes 90 S to 132 S
 ▶ With low-pressure inline fi lter according to DIN 24550
 ▶ With plate heat exchanger
 ▶ Maximum operating pressure 10 bar

RE 50125 
Edition: 2013-04
Replaces: 50126

H7992+7993

Type ABUKG
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2/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Features (continued)

Application range 
Any hydraulic system, in which heat is generated through 
power losses, requires active cooling during continu-
ousy operation.
The dissipation capacity of the tank is often not sufficient 
to ensure a stable heat balance during long duty cycles. 
Due to their compact design, these units can be mounted 
to the tank walls, on top of the tank or on other 
machine components. 
The basic element is the gerotor pump. Low-noise versions 
are based on external gear pumps (SILENCE PLUS) or 
screw spindle pumps, low-pressure filters and plate heat 
exchangers.

General information
The units are fitted with a low-pressure filter. Electrical 
maintenance indicators signal when an element has to 
be changed. 
The water consumption depends on the utilization of the 
power unit and the inlet temperature difference. 
The water supply for cooling purposes is regulated by an 
electrically operated water valve. 
Circulation units of version ABUKG-..K are optionally fitted 
with a collecting pan for collecting oil that is spilled during 
filter exchanges.

Base Noise-optimized
Cooling power

in kW 1)
Sound pressure level 

in dB(A)
External gear pump SILENCE PLUS 

4 59

7.5 59

Gerotor pump Screw spindle pump
11 64 59

15 64 59

22 66 60

30 68 62

37 70 63

45 69 63

55 72 65

75 74 66

Noise guide values

External gear pump 
SILENCE PLUS

Noise levels are measured according to DIN EN ISO 11202 
Accuracy class 3
Measuring distance 1 m; 
Measured at 1450 min–1; 
with an operating temperature of v = 50 °C; 
Hydraulic fluid: Mineral oil HLP according to DIN 51524, part 2

Gerotor pump Screw spindle pump

1) (Characteristic curves see page 7)
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RE 50125 | ABUKG  3/18

RE 50125, edition: 2013-04, Bosch Rexroth AG 

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

ABUKG – – 4X / K / / 4 5 / HOY

Order example: 
ABUKG-37K-4X/0K48/116B/3,0CA45/160 HOY

01 Filter cooler unit ABUKG

Cooling power with inlet temperature diff erence 35 K
02 4 … 75 kW (characteristic curves see page 7) 04 … 75

Design principle
03 Console mounting K

Tank top mounting V

04 Component series 40 to 49 (40 to 49: Unchanged installation and connection dimensions) 4X

Heat exchanger
05 Size 0
06 Version K
07 Number of plates 48

Pump
08 Displacement (in l/min with 1450 min–1)

116 l/min 116
09 Noise behavior

Base B
Noise-optimized G

Electric motor
10 Motor power (in kW)

3 kW 3.00
11 Rated voltage 

230/400V - 50 Hz CA
400/690V - 50 Hz CB

12 Number of pole pairs 

4-pole 4
13 Rated frequency 

50 Hz 5

Filter
14 Size, inline fi lter DIN 24550 according to data sheet 51447 160

Oil pan
15 Without oil pan ‒

With oil pan T

Motor supplier
16 Hoyer Motors HOY

499
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4/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Circuit diagram

Type ABUKG-..K... Type ABUKG-..V...

1 Electric motor
2 Pump carrier + coupling
3 Displacement pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve
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RE 50125 | ABUKG  5/18

RE 50125, edition: 2013-04, Bosch Rexroth AG 

Selection table of standard/preferred types ABUKG 4X

Console mounting

Tank top mounting

Frequency 50 Hz 
1450 min-1

Electric 
motor 

frame size

ABUKG-…K… 
material no

(console 
mounting)

MKZ 2) Weight 
in kg

Cooling power
in kW 1)

qv max 

in l/min
p max.

in bar
Power 
in kW

Pump

 4.0  17  10 90S  1.10 External gear pump 
SILENCE PLUS

R901337662 A2 38

 7.5  23  10 90S  1.10 R901337663 A2 39

 11.0  28  10 90L  1.50 

Gerotor pump
(base)

R901355119 A3 60

 15.0  46  10 100L  2.20 R901337655 A3 62

 22.0  71  10 100L  2.20 R901337656 A3 61

 30.0  88  10 100L  3.00 R901337657 A3 63

 37.0  116  10 100L  3.00 R901337658 A3 67

 45.0  88  10 100L  3.00 R901337659 A3 83

 55.0  144  10 112M  4.00 R901337660 A3 85

 75.0  186  10 132S  5.50 R901337661 A3 118

 11.0  29  10 90S  1.10 

Screw spindle pump
(noise-optimized)

R901355118 A2 48

 15.0  38  10 90S  1.10 R901337664 A2 51

 22.0  74  10 100L  2.20 R901337665 A2 67

 30.0  89  10 100L  3.00 R901337666 A3 73

 37.0  105  10 100L  3.00 R901337667 A3 73

 45.0  105  10 100L  3.00 R901337668 A3 89

 55.0  105  10 112M  4.00 R901337669 A3 90

 75.0  166  10 132S  5.50 R901337670 A3 133

Frequency 50 Hz 
1450 min-1

Electric 
motor 

frame size

ABUKG-…V… 
material no
(tank top 
mounting)

MKZ 2) Weight 
in kg

Cooling power
in kW 1)

qv max 

in l/min
p max.

in bar
Power 
in kW

Pump

 4.0  17  10 90S  1.10 External gear pump 
SILENCE PLUS

R901338099 A3 47

 7.5  23  10 90S  1.10 R901338103 A3 47

 11.0  28  10 90L  1.50 

Gerotor pump
(base)

R901355121 A3 75

 15.0  46  10 100L  2.20 R901338092 A3 79

 22.0  71  10 100L  2.20 R901338093 A3 77

 30.0  88  10 100L  3.00 R901338094 A3 82

 37.0  116  10 100L  3.00 R901338095 A3 86

 45.0  88  10 100L  3.00 R901338096 A3 101

 55.0  144  10 112M  4.00 R901338097 A3 117

 75.0  186  10 132S  5.50 R901338098 A3 141

 11.0  29  10 90S  1.10 

Screw spindle pump
(noise-optimized)

R901355120 A3 60

 15.0  38  10 90S  1.10 R901338104 A3 63

 22.0  74  10 100L  2.20 R901338105 A3 80

 30.0  89  10 100L  3.00 R901338106 A3 92

 37.0  105  10 100L  3.00 R901338107 A3 91

 45.0  105  10 100L  3.00 R901338108 A3 108

 55.0  105  10 112M  4.00 R901338109 A3 132

 75.0  166  10 132S  5.50 R901338111 A3 156

1) Cooling power with inlet temperature difference of approx. 35 K 
(characteristic curves see page 7)

2) MKZ = material mark 

A2 = Preferred delivery range

A3 = Standard delivery range
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6/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Technical data 
(for applications outside these parameters, please consult us!)

Line connections 
(see page 17)

 ▶ Oil side Connection thread according to ISO 1179
Pipe connections according to DIN 2353 / ISO 8434
Flanges according to ISO 6162

 ▶ Water side Thread according to ISO 228/1

Type of piping Fitting according to DIN 2353 light / heavy series 
For ABUKG-V: Precision steel pipes 
According to DIN 2391/C, DIN EN ISO 1127

Hydraulic fluids Mineral oil HLP46 according to DIN 51524, part 2
(other hydraulic fluids upon request)
Please observe our specifications and data sheet 90220.

Hydraulic fluid temperature range °C 25 … 80; for other temperatures please consult us

Installation position Vertical

Coolant Potable, process, stream and river water (filtration recommended)
Min. cooling water need: VK = 0.5 x Voil [l/min] 
(min. 0.1 bar at water valve)
Heating (H2O): Δν = 14 x power loss (kW) / VK [°K]

Adm. operating pressures 
at inlet (absolute)

 ▶ Oil side  – Gerotor pump
 – Screw spindle 
pump

 – External gear 
pump 
SILENCE PLUS

 – pmax

bar

bar

bar

bar

0.7 … 2 (short-time, upon start 0.5 bar)

0.3 … 4

0.7 … 3

10

 ▶ Water side bar 16 (at least 3 … 5 bar)

Motor voltage /  ▶ 4 … 45 kW cooling power 
(motor 90S-100L)

230/400 V – 50 Hz

frequency  ▶ 55 … 75 kW cooling power 
(motor 112M-132S)

400/690 V – 50 Hz

Direction of rotation of pump Clockwise

Water valve Type ABZAW-G1-G24K4 according 50235 (included in the scope 
of delivery)

Cleanliness classes according to ISO code Maximum admissible degree of contamination of the hydraulic fluid 
according to ISO 4406 (c) and according to the pump type used.
At least cleanliness class 20/18/15 must be achieved.

Filter rating  μm 10 (further ratings on request)

Surface protection By default, all steel components and components are at least provid-
ed with temporary corrosion protection (e.g. for transport).

For assembly, commissioning and maintenance of oil hydraulic systems please observe the data sheet 07900!
Further data sheets: AB 32-12 Heat exchanger oil/water system: Plate heat exchanger
 51447 Inline filter with filter element according to DIN 24550
 10545  Gerotor pump PGZ
 10094  External gear pump SILENCE PLUS
The units are designed and manufactured in accordance with the harmonized EN standards / specifications.
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RE 50125 | ABUKG  7/18

RE 50125, edition: 2013-04, Bosch Rexroth AG 

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 4 kW

Cooling power characteristic curves

The cooling powers of the individual units differ depending 
on the water and oil inlet temperatures.

The selected oil inlet temperatures were 50, 55 and 60 °C.

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 7.5 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 11 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 15 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 22 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 30 kW
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8/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Water inlet temperature 
in °C →

Cooling power characteristic curves

The cooling powers of the individual units differ depending 
on the water and oil inlet temperatures.

The selected oil inlet temperatures were 50, 55 and 60 °C.

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 37 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 45 kW

Water inlet temperature 
in °C →

C
oo

lin
g 

po
w

er
 in

 k
W

 →

ABUKG 55 kW

ABUKG 75 kW
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RE 50125 | ABUKG  9/18

RE 50125, edition: 2013-04, Bosch Rexroth AG 

Dimensions: Type ABUKG-..K... 4 and 7.5 kW (dimensions in mm)

Port sizes S, T, WE and WA see page 17 bottom.

1 Electric motor
2 Pump carrier + coupling
3 Silence Plus pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve

9 Oil pan (optional)
10 Equipotential bonding

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 B5 H1 H2 H3 H4 H5 H6 H7 D1

4 510 480 129 441 50 385 81.5 118 87 300 410 340 72.5 146 205 213 700 12

7.5 510 480 129 441 50 385 81.5 122 111 350 410 340 72.5 146 209 213 700 12

Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 

505
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10/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Dimensions: Type ABUKG-..K... base (dimensions in mm)

Port sizes S, T, WE and WA see page 17 bottom.

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 B5 H1 H2 H3 H4 H5 H6 H7 D1

11 510 480 129 471 50 385 58 195 159 500 410 340 72.5 146 250.5 213 740 12

15 510 480 129 441 50 385 58 226 191 500 410 340 72.5 146 250.5 213 740 12

22 540 510 139 471 50 385 58 210 175 500 410 340 72.5 164 250.5 213 740 12

30 540 510 139 471 50 385 58 258 223 550 410 340 72.5 164 250.5 213 740 12

37 540 510 139 471 50 385 58 258 223 550 410 340 72.5 164 250.5 213 740 12

45 710 680 144 630 94 395 70 297 247 600 550 480 79 159 235.5 309 850 14

55 710 680 149 630 94 395 84 317 271 600 550 480 79 159 242.5 309 870 14

75 710 680 172 630 94 395 105 345 295 650 550 480 79 159 282.5 309 920 14

Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 

1 Electric motor
2 Pump carrier + coupling
3 Gerotor pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve

9 Oil pan (optional)
10 Equipotential bonding
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RE 50125 | ABUKG  11/18

RE 50125, edition: 2013-04, Bosch Rexroth AG 

Dimensions: Type ABUKG-..K... noise-optimized (dimensions in mm)

Port sizes S, T, WE and WA see page 17 bottom.

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 B5 H1 H2 H3 H4 H5 H6 H7 D1

11 510 480 129 471 50 385 70 195 159 500 410 340 72.5 146 360 213 770 12

15 540 480 129 441 50 385 70 226 191 500 410 340 72.5 164 360 213 770 12

22 540 510 139 471 50 385 70 210 175 500 410 340 72.5 164 412.5 213 827 12

30 540 510 139 471 50 385 50 258 223 550 410 340 72.5 164 486.5 213 907 12

37 540 510 139 471 50 385 51.5 258 223 550 410 340 72.5 164 486 213 907 12

45 710 680 144 630 94 395 61.5 297 247 600 550 480 79 159 471 309 1032 14

55 710 680 149 630 94 395 73.5 317 271 600 550 480 79 159 478 309 1039 14

75 710 680 172 630 94 395 82 345 295 650 550 480 79 159 539.5 309 1007 14

1 Electric motor
2 Pump carrier + coupling
3 Screw spindle pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve 

9 Oil pan (optional)
10 Equipotential bonding

Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 
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12/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Dimensions: Type ABUKG-..V... 4 and 7.5 kW (dimensions in mm)

Port sizes S, T, WE and WA see page 17 bottom.

1 Electric motor
2 Pump carrier + coupling
3 Silence Plus pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve

9 Equipotential bonding
10 Cork seal according 

to AB03333

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 H1 H2 H3 H4 H5 H6

4 420 130 103.5 213 500 420 130 60 50 16 68 109.5 231 550 163

7.5 420 130 103.5 213 500 420 130 60 50 16 92 113.5 255 600 170

Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 
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RE 50125, edition: 2013-04, Bosch Rexroth AG 

Dimensions: Type ABUKG-..V... base (dimensions in mm)

1 Electric motor
2 Pump carrier + coupling

3 Gerotor pump
4 Pressure measuring port

5 Inline fi lter with maintenance indicator
6 Hose line
7 Oil-water heat exchanger

8 Electrically operated water valve
9 Equipotential bonding

10 Cork seal according to AB03333

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 H1 H2 H3 H4 H5 H6

11 420 130 103.5 213 550 420 130 60 50 16 172 140.5 335 650 320
15 420 130 103.5 213 550 420 130 60 50 16 172 140.5 335 650 320
22 480 150 94.5 213 600 480 150 60 50 16 156 140.5 318 650 320
30 480 150 94.5 213 600 480 150 60 50 16 204 140.5 367 650 320
37 480 150 94.5 213 600 480 150 60 50 16 244 140.5 407 750 320
45 570 180 116 309 700 570 180 64 94 16 194 140.5 372 750 320
55 570 180 116 309 700 570 180 64 94 16 242 140.5 420 850 350
75 630 200 126 309 700 630 200 71 94 16 266 159.5 444 950 400

Port sizes S, T, WE and WA see page 17 bottom. Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 
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14/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Cooling power 
in kW

Dimensions
L1 L2 L3 L4 L5 B1 B2 B3 B4 H1 H2 H3 H4 H5 H6

11 420 130 103.5 213 550 420 130 60 50 16 172 260 335 650 294

15 420 130 103.5 213 550 420 130 60 50 16 172 260 335 650 294

22 480 150 94.5 213 600 480 150 60 50 16 156 302 318 650 341

30 480 150 94.5 213 600 480 150 60 50 16 204 376.5 367 650 421.5

37 480 150 94.5 213 600 480 150 60 50 16 244 376 407 750 421.5

45 570 180 116 309 700 570 180 64 94 16 194 376 372 750 421.5

55 570 180 116 309 700 570 180 64 94 16 242 376 420 850 421.5

75 630 200 126 309 700 630 200 71 94 16 266 419.5 444 950 469

Dimensions: Type ABUKG-..V... noise-optimized (dimensions in mm)

1 Electric motor
2 Pump carrier + coupling
3 Screw spindle pump

4 Pressure measuring port
5 Inline fi lter with 

maintenance indicator

6 Hose line
7 Oil-water heat exchanger
8 Electrically operated water valve

9 Equipotential bonding
10 Cork seal according to AB03333
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RE 50125, edition: 2013-04, Bosch Rexroth AG 

Dimensions: Type ABUKG-..V... noise-optimized (dimensions in mm)

Port sizes S, T, WE and WA see page 17 bottom.

Tolerances according to: 
 ▶ General tolerances ISO 2768-mK 
 ▶ Tolerancing principle ISO 8015 

Recommended tank break-through for ABUKG-..V-...

Cooling power 
in kW

Dimensions

L2 L6 B2 B5 M

4 / 7.5 / 11 / 15 1) 130 360 130 360 M12

15 2) / 22 / 30 / 37 150 420 150 420 M12

45 / 55 180 510 180 510 M12

75 200 570 200 570 M12

1) Noise-optimized
2) Base
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16/18 ABUKG | RE 50125

Bosch Rexroth AG, RE 50125, edition: 2013-04

Mounting option

The filter cooler unit version ABUKG-..K-... is to be mounted 
preferably to the side of a hydraulic tank.
It may also be mounted separately.

The filter cooler unit version ABUKG-..V-... is to be mounted 
preferably on top of a hydraulic tank.
It cannot be mounted separately without an appropri-
ate bracket.
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RE 50125, edition: 2013-04, Bosch Rexroth AG 

Oil pan 
4 - 15 1) kW R901343957
15 2) - 37 kW R901343958
45 - 75 kW R901343959

Maintenance indicator
Electronic switching element 
Data sheet 51450 (included in the 
scope of delivery)
Mating connectors data sheet 08006

Suction port
Flange connections for suction line 
(see page 18)

Water on
Pressure gauge data sheet 50205 
DC-FS measurement technology data 
sheet 51501
Isolator valve data sheet 50235 
(included in the scope of delivery)
Dirt trap AB 42-25Filters and filter elements 

(included in the scope of delivery) 
Data sheet 51447

Measuring port
Pressure gauge data sheet 50205
DC-FS measurement technology data 
sheet 51501

Port sizes for flanges and fittings

Optional accessories and spare parts

Cooling power 
in kW

Type ABUKG-.. base Type ABUKG-.. noise-optimized 
Suction port 

S
Oil outlet 

T
Water on 

WE 
Water off  

WA 
Suction port 

S
Oil outlet 

T
Water on 

WE 
Water off  

WA 

4 – – – – Square
fl ange 

20X40 M6x13

G1 G1 G1

7.5 – – – –

11

SAE 1 1/2"
G1 G1 G1

SAE 1 1/4"
15
22 SAE 1 1/2"

30

SAE 2"
37
45

G1 1/2 G1 1/2 G1 1/2 G1 1/2 G1 1/2 G1 1/255
SAE 2"

75 SAE 2 1/2"

1) Noise-optimized
2) Base

513
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Cooling power 
in kW

Base Noise-optimized
Figure

Material no. L2 ØD2 Material no. L2 ØD2
4

R900323237 ‒ ‒ 3
7.5
11

R900013501 57 42

R900012341 41 42

2

15
22 R900013501 57 42
30

R901013502 42 60.3
37
45
55

R900013502 42 60.3
75 R901013503 50 77

Flange connections for suction line (dimensions in mm)

1) Shorten to 
required length 
as appropriate

Figure 2

Figure 3

Figure 1

ABUKG-..K-...

ABUKG-..V-...

Cooling power 
in kW

Base Noise-optimized
Figure

Material no. L1 ØD1 Material no. L1 ØD1
4

R900323237 ‒ ‒ ‒ 3
7.5
11

R900026561 103.5 48.3

R900722888 100 42

1

15
22 R900026561 103.5 48.3
30

R900026562 123 60.3
37
45
55

R900026562
123 60.3

75 R900026563 147 76.1
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1/14Fluid Manager 

Type ABZMF

Component series 1X
Maximum operating pressure 10 bar 

RE 50230/12.07

Table of contents

Content Page

Features 1

Ordering code 2

Selection tables 2

Symbols 2, 3

Function 3

Technical data 4, 5

Unit dimensions 6 to 9

Clogging indicator 10, 11

Mating connectors 12

Spare parts 12, 13

Installation notes, commissioning 14

with breather filter, level and temperature monitor, return 
flow filter with clogging indicator,
feature for taking samples of hydraulic fluid in the tank

Features

The Fluid Manager integrates the following functions:
– Breather filter
– Level and temperature monitoring
– Return flow filter with clogging indicator
– Sample-taking of hydraulic fluid in the tank
The following ports are available:
– T1  Port G1 to return flow filter
– T2/T3  Plug screw G1 (alternative connections for    

   return flow filter – port T1)
– X1  Pressure measurement connection M16 x 2 (with stud

   end connector G1/8) with mounted tube for sample-  
   taking in the tank

– X2  Pressure measurement connection M16 x 2 (with stud
   end connector G1/8) for sample-taking upstream of the  
   return flow filter

– X3  Plug screw G1/8 (alternative port to X1)
– D   Clogging indicator RV2 or E2SPP
Further features:
– Return flow filter with filter element to DIN 24550
– Standardized flange pattern to DIN 24557, part 2, for float 

switch
– Low space requirement
– Low installation cost
– Modular design

H7514+7515
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Ordering code

Power unit accessories  
Fluid Manager measuring instruments = ABZMF

 

Functions
Breather filter,  
level and temperature monitoring 
Return flow filter 1); 2) = NTR

Return flow filter 2) = R

Length of float switch 3) 
L = 370 mm  = 370

Function of float switch 3)

Level: with two switching contacts (normally closed/normally open)  
Temperature: with two switching outputs, 
with temperature indicator and control device = M

Level: with resistance measuring chain  
(analog output 4-20 mA) 
Temperature: with resistance thermometer 
(analog output 4-20 mA) = R

Size of return flow filter
with filter element to DIN 24550 
Size 100 = 100

4) Function of 
clogging indicator

RV2 = Mechanical-visual

E2SPSS = Electronic

Series
1X = Component series 10 to 19

(10 to 19: unchanged installation and 
connection dimensions) 

Filter element of return flow filter
10 = Filtration rating 10 m (standard)

03 = Filtration rating 3 m 

Order example:
Fluid Manager with breather filter, with temperature 
indicator and control device, with two switching con-
tacts (level and temperature), 
electrical connection for circular plug M12 x 1,
return flow filter with mechanical-visual clogging indi-
cator:

ABZMF-NTR-0370-M/100-10-1X/RV2
Material no. R901186566

1)

2)

Selection table

Type Material no.

ABZMF-NTR-370-M/100-10-1X/E2SPSS R901177245

ABZMF-NTR-370-M/100-10-1X/RV2 R901186566

ABZMF-NTR-370-R/100-10-1X/E2SPSS R901186629

ABZMF-NTR-370-R/100-10-1X/RV2 R901186627

ABZMF-R/100-10-1X/E2SPSS R901186638

ABZMF-R/100-10-1X/RV2 R901186637

ABZMF  100  1X

Symbols

3)

4)

With return flow filter and electronic clogging indicator:
ABZMF-R/100-..-1X/E2SPSS

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

D
IN

 2
45

57
/T

2

P

P

2,2 bar

2,9 bar

With level and temperature monitoring with 2 switching con-
tacts, with return flow filter and electronic clogging indicator: 
ABZMF-NTR-0370-M/100-..-1X/E2SPSS

L1
L2

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

P

P

2,2 bar

2,9 bar

With level and temperature monitoring with resistance measur-
ing chain, with return flow filter and electronic clogging indica-
tor: ABZMF-NTR-0370-R/100-..-1X/E2SPSS

4-20mA

4-20mA

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

P

P

2,2 bar

2,9 bar

516



100%
2
475%

1(+)

3(–)

2K2
100%

4

K1
75% 1(+)

3(–)K2K1

S1
75% S2-100%

2

4

1(+)

3(–)

4-20mA

4-20mA

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

D
IN

 2
45

57
/T

2

L1
L2

E T1T3 T2 X1X2 X3
G1/2 G1/8G1/8G1/8G1G1 G1

G1

P

P

2,2 bar

2,9 bar

Hydraulics   Bosch Rexroth AGRE 50230/12.07    ABZMF 3/14

Symbols

Function

The Fluid Manager integrates the functions of a breather filter, 
level and temperature monitors, and a return flow filter.

The constructive design provides for flexible fitting of equip-
ment, which allows the device to be adjusted to suit the re-
quirements of the application at hand.

The Fluid Manager consists of a cast base plate, into which the 
filter head of the return flow filter is integrated.

The filter head is provided with three threaded ports, which are 
offset by 90°, for the variable connection of the return line.

The sample-taking port can be optionally mounted to ports X1 
or X3.

In addition, a port X2 is provided in the return flow line.

The base plate is fitted with a connecting flange to 
DIN 24550/T2. Variant NTR includes a breather filter with level 
and temperature monitor. On function variant R, a breather fil-
ter or float switch can optionally connected to this connecting 
flange.

Switching element
Plug-in con-

nector

Optional: Electrical switching element for clogging indicator

ABZFV-E1SP-M12X1-1X/-DIN

ABZFV-E2SPSU-M12X1-1X/-DIN

ABZFV-E2SP-M12X1-1X/-DIN

Switching element
Plug-in con-

nector

Switching element
Plug-in con-

nector

Switching 
point 100% 
LED red

Switching 
point 75% 
LED yellow

Ready
LED green

Block diagram drawn 
in plugged condition at 
temp. > 30 °C 
(operating
condition)

30 °C / 20 °C
86 °F / 68 °F
ON   /   OFF

Switching 
point 100% 
LED red

Switching 
point 75% 
LED yellow

Ready
LED green

Block diagram drawn in plugged 
condition 
(operating
condition)

With return flow filter and mechanical-visual clogging in-
dicator: ABZMF-R/100-..-1X/RV2

With level and temperature monitoring with 2 switching con-
tacts, with return flow filter and mechanical-visual clogging 
indicator: ABZMF-NTR-0370-M/100-..-1X/RV2

With level and temperature monitoring with resistance mea-
suring chain, with return flow filter and mechanical-visual 
clogging indicator: ABZMF-NTR-0370-R/100-..-1X/RV2
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4/14 Bosch Rexroth AG Hydraulics ABZMF    RE 50230/12.07

Technical data: Fluid Manager 
(for applications outside these parameters, please consult us!)

General
Material – Sliding tube CU alloy

– Float 1.4571

– Filter housing and flange PA

Seal material FKM

Switching points L1, L2 mm L1 = 220 L2 = 140  preset; they must be ad-
justed according to the operating conditions during commis-
sioning (see data sheet RE 50216)

Hydraulic fluid   – Density g/cm3 > 0.8

Electrical
Plug-in connection M12x1; 4-pin (material: metal)

General
Hydraulic fluid temperature range °C –20 to 80 

Ambient temperature range °C –20 to 80 

Installation position Vertical ±20 °

Material – Base plate GK-AlSi12

– Base plate seal GI cork

– Plug screw Galvanized steel, Cr-6-free

Weight (with basic equipment) kg ca. 3.5 

Technical data: Float switch – breather filter, level and temperature monitoring 
(for applications outside these parameters, please consult us!)

Hydraulic
Maximum operating pressure bar 10  

Hydraulic fluid

– Resistance

Mineral oils Mineral oil HLP to DIN 51524 Resistant

Hardly inflammable hydraulic fluids Emulsions HFA-E to DIN 24320 Resistant

Watery solutions  HFC

to 
VDMA 24317

Not resis-
tant

Phosphate esters HFD-R Not resis-
tantOrganic esters HFD-U

Fast bio-degradable hydraulic fluids Triglycerides (rape oil) HETG
to 
VDMA 24568

ResistantSynthetic esters HEES

Polyglycols HEPG

Electrical
Type of protection to DIN EN 60529 IP 65

Reed contacts of float switches with component plug M12 x 1; 4-pin
Switching voltage range VDC 10 to 30 

Max. switching current A 0.5

Max. switching power W 10
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Breather filter
Indicating range bar to 0.035 = 100 % 

Filtration rating μm 3 absolute

Air flow rate l/min 650

Material: – Housing PA

  – Filter element Paper

Temperature display
Temperature indicating range °C ca. –20 to +120  

Alarm temperature adjustment range °C 0 to +99 

Max. programmable switching points 2

Housing design PA, IP 65

Display 4-digit, 7-segment LED display

Switch-on current consumption ca. 140 mA over 100 ms

Current consumption during operation mA ca. 30 to 50

Supply voltage VDC 24 ±10 %

Output PNP

Accuracy 1% of displayed value

Resolution °C 1 

Operation By means of 3 keys

Temperature sensor PT 100

Resistance measuring chain and resistance thermometer with component plug M12 x 1; 4-pin
Switching voltage range VDC 10 to 30 

Output mA 4 to 20

Resolution of resistance measuring chain mm 7.5

Max. load R = UB – 7.5 V (0.02 A)

Residual ripple content % 1

Temperature measuring range °C 0 to 100  

Technical data: Float switch – breather filter, level and temperature monitoring 
(for applications outside these parameters, please consult us!)

General
Direction of flow Inlet at the side, outlet vertically downwards

Size Size 100

Material – Filter head Aluminum

– Filter bowl Plastic

– Filter cover Plastic

– Visual clogging indicator Aluminum

– Electrical switching element Plastic PA6

Technical data: Return flow filter 
(for applications outside these parameters, please consult us!)

Hydraulic
Maximum operating pressure bar 10 

Cracking pressure of by-pass valve bar 3.5 ±0.35 
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Unit dimensions: Variant ..NTR.. (dimensions in mm )

1 Base plate 

2 Return flow filter with filter element to DIN 24550

3 Float switch with breather filter, 2 adjustable switching 
contacts for level and temperature monitoring; with tem-
perature indicator and control device, circular plug-in 
connection M12 x 1

4.1 Mechanical-visual clogging indicator RV2 
(see page 10)

4.2 Electronic clogging indicator E2SPSS 
(see page 11)

5 Connection bore with plug screw G1/8

6 GI cork seal

7 Nameplate

8 Minimum space required to change element

9 Port T1 (return flow filter) G1

Detail “Z“

Mounting opening

For items 10 to 16, see page 7
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Unit dimensions: Variant ..NTR..

Ports

D  = Port M30 x 1.5 for clogging indicator

E  = Plug screw G1/2

F  = Plug screw M27 x 2

T1  = Free port G1 to return flow filter

T2 / T3  = Plug screw G1 (alternative ports for return flow filters – port T1)

X1 = Pressure measuring port M16 x 2 (with screwed end G1/8) with tube mounted for taking samples in the tank

X2  = Pressure measuring port M16 x 2 (with screwed end G1/8) for sample-taking upstream of the return flow filter

X3  = Plug screw G1/8 (alternative port for X1)

Ports X1 and X3 can be used individually!

1) Drawing shows clogging indicator E2SPSS10 Port T2 with plug screw G1 
(alternative port to T1)

11 Port T3 with plug screw G1 
(alternative port to T1)

12 X1 pressure measuring port M16 x 2 (with screwed end 
G1/8) with sample-taking tube

13 X2 pressure measuring port M16 x 2 (with screwed end 
G1/8) upstream of return flow filter

14 Port X3 with plug screw G1/8 
(alternative port to X1)

15.1 Mating connector – 2 pcs for variant “M“

15.2 Mating connector – 1 pc for variant “R”

16 Oil outlet of return flow filter
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Unit dimensions: Variant ..R.. (dimensions in mm )

1 Base plate 

2 Return flow filter for filter element and installation dimen-
sions to DIN 24550

4.1 Mechanical-visual clogging indicator RV2

4.2 Electronic clogging indicator E2SPSS

5 Connection bore with plug screw G1/8

6 GI cork seal

7 Nameplate

8 Minimum space required to change element

9 Port T1 (return flow filter) G1

Detail „Z“

Mounting opening

10 Port T2 with plug screw G1 
(alternative port to T1)

11 Port T3 with plug screw G1 
(alternative port to T1)

12 X1 pressure measuring port M16 x 2 (with screwed end 
G1/8) with sample-taking tube

13 X2 pressure measuring port M16 x 2 (with screwed end 
G1/8) upstream of the return flow filter

14 Port X3 with plug screw G1/8 
(alternative port to X1)

15 Porting pattern to DIN 24557, part 2

16 Oil outlet of return flow filter
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Unit dimensions: Variant ..R..

Ports

D  = Port M30 x 1.5 for clogging indicator

E  = Plug screw G1/2

F  = Plug screw M27 x 2

F  = Plug screw M27 x 2

T1  = Free port G1 to return flow filter

T2 / T3  = Plug screw G1 (alternative ports for return flow filter – port T1)

X1 = Pressure measuring port M16 x 2 (with screwed end G1/8) with mounted tube for sample-taking in the tank

X2  = Pressure measuring port M16 x 2 (with screwed end G1/8) for sample-taking upstream of the return flow filter

X3  = Plug screw G1/8 (alternative port for X1)

Ports X1 and X3 can be used individually!

2) Drawing shows clogging indicator RV2

Porting pattern DIN 24557/T2 for op-
tional equipment, e.g. breather filter to 
RE 50070, float switch to RE 50214 
or float switch to RE 50216
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Rexroth plant construction accessories  

Filter

Clogging indicator

Electrical switching element with 1 switching point 
(changeover contact) circular plug-in connection M12 x 1 = E1SP-M12X1

Electrical switching element with 2 switching points 
(normally closed/normally open, 75%, 100%
Circular plug-in connection M12 x 1, 3 LED   = E2SP-M12X1

Electrical switching element with 2 switching points
(normally closed/normally open, 75%, 100%
Signal suppression up to 30 °C
circular plug-in connection M12 x 1. 3 LED   = E2SPSU-M12X1

–DIN = Identification for DIN variant

Component series
1X = Component series 10 to 19 

(10 to 19; unchanged 
installation and connection dimensions)

Electrical switching element Material no.

ABZFV-E1SP-M12X1-1X/-DIN R901025339

ABZFV-E2SP-M12X1-1X/-DIN R901025340

ABZFV-E2SPSU-M12X1-1X/-DIN R901025341

Clogging indicator type ..RV2.. (dimensions in mm )

Rexroth plant construction accessories
 

Filter

Clogging indicator

Mechanical-visual clogging indicator
for return flow filter
Switching point 2.2 bar  = RV2

DIN = Identification for DIN variant

Seal material
M = See hydraulic fluid table (page 4)

Component series
1X = Component series 10 to 19 

(10 to 19; unchanged 
installation and connection dimensions)

ABZ F V RV2 1X M DIN

Mechanical-visual 
clogging indicator

Material no

ABZFV-RV2-1X/M-DIN R901025310

Mechanical-visual clogging indicator 
to data sheet RE 50088

Electrical switching element for clogging indicator RV2 
to data sheet RE 50088 (optional)

ABZ F V 1X –DIN

Response pressure of clogging indicator 
2.2 ±0.35 bar 
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Clogging indicator type ..E2SPSS.. (dimensions in mm )

Clogging indicator type E2SPSS is a microprocessor-controlled pressure sensor. As the filter is increasingly clogged, the rising 
backpressure upstream of the filter element is measured.
The pressure sensor is fitted with 2 switching outputs for pre-warning at 75 % (4 yellow LEDs) and maximum clogging at 100 % 
(4 red LEDs).

In order to avoid false alarms due to high viscosity during the cold start phase, a temperature sensor measures the oil temperature. 

The device is ready at a temperature > 30 °C (4 green LEDs).

Features:

– Two switching outputs

– Signal suppression during the cold start phase and for brief pressure peaks

– Visual / electrical display

– Self-monitoring (a fault is indicated by flashing of the red LEDs and switching output 2 is activated)

– Illuminated LED circle visible all around

– Display of status and fault messages 

– Circular plug-in connection M12 x 1

– Reset function

Electronic clogging indicator 

Rexroth plant construction accessories
 

Filter

Clogging indicator

Electronic clogging indicator
for return flow filter
1st switching point 2.2 bar  = E2SPSS
2nd switching point 2.9 bar 

DIN = Identification for 
DIN variant

Seal material
M = See hydraulic fluid table (page 4)

Component series
1X =  Component series 10 to 19 (10 to 19; 

unchanged installation and 
connection dimensions)

ABZ F V E2SPSS 1X M DIN

Electronic 
clogging indicator

Material no.

ABZFV-E2SPSS-1X/M-DIN R901187314

Reset button Pinout

+24 V DC ±10% at max. 1A

Output 1 1)

Output 2 1)

GND
Temperature

1) Output 1  = pre-warning at 2.2 bar  75 %
  (normally open contact for rising pressure) 
   Output 2  = shutdown at 2.9 bar  100 %
  (normally closed contact for rising pressure)
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Spare parts

Filter element
to data sheet RE 50088 

Seal kit Material no.

DICHTUNGSSATZ ABZMF-D-1X/M R901187367

Rexroth plant construction accessories  

Filter

Filter element

Filter element for return flow filter = R

Size 
Size 100 = 0100

DIN = DIN 24550

Seal material
M = See hydraulic fluid table 

(page 4)

Component series
1X = Component series 10 to 19 

(10 to 19; unchanged installation 
and connection dimensions)

Filtration rating
10 = 10 m 1)  
03 = 3 m 1)  

Filter element, 10 m Material no.

ABZFE-R0100-10-1X/M-DIN R901025293

ABZ F E R 0100 1X M DIN

Filter element, 3 m Material no.

ABZFE-R0100-03-1X/M-DIN R901025278

1) The separation capacity is measured in accordance with ISO 16889 
10 m element  10 (c) > 200
  3 m element  5 (c) > 200

Seal kit for Fluid Manager, complete

54

M
12

x1

Ø
19

,6

[2.13]

[
0.

77
]

M
12

 x
 1

41,5 [1.63]

Mating connectors (dimensions in mm ) – for detailed information, see RE 08006 

Mating connector for connector plug K24

Designation Material no.

LEITUNGSDOSE 4P Z24 SPEZ R900031155

Mating connector for connector plug K24 with molded-on 
PVC cable, 3 m long

Designation Material no.

LEITUNGSDOSE 4P Z24M12X1 +3MSPEZ R900064381

Seal Material no.

DICHTUNG 4,0X290X125- 6X 9.5 & R901187368

GI cork seal for base plate

The seal kit includes the seals E1 to E8 (see page 13).
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Spare parts

1 Base plate 

2.1 Filter cylinder with O-ring E3

2.2 Filter element

2.3 Filter cover with O-ring E2

4.1 Port D, mechanical-visual clogging indicator 
RV2 with O-ring E4

4.2 Port D, electronic clogging indicator E2SPSS 
with O-ring E4

5 Connection bore fitted with VSTI-G1/8 plug 
screw, seal E5

6 GI cork seal E1

7 Nameplate

9 Port T1, free port G1 to return flow filter fitted 
with protective cap

10 Port T2, plug screw VSTI-G1, seal E7

11 Port T3, plug screw VSTI-G1, seal E7

12 X1 pressure measuring port M16 x 2 (with 
screwed end G1/8) with sample-taking tube, 
seal E5

13 X2 pressure measuring port M16 x 2 (with 
screwed end G1/8), seal E5

14 Port X3, plug screw VSTI-G1/8, seal E5

15 Port E, plug screw VSTI-G1/2, seal E6

16 Port F, plug screw M27x2 with O-ring E8

17 Mounting bore pattern to DIN 24557, part 2

Seals

E1 GI cork seal Base plate Fluid Manager

E2 O-ring Filter cover of return flow filter

E3 O-ring Filter cylinder of return flow filter

E4 O-ring Port D (RV2 or E2SPSS) 

E5 ED Eolastic seal G1/8 Ports X1, X2, X3 and plug screw 
next to port T2 

E6 ED Eolastic seal G1/2 Port E

E7 ED Eolastic seal G1 Ports T2 and T3

E8 O-ring Port F
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Commissioning

Before commissioning, check that  

– all connections fit properly and do not show any defects,

– the base plate was mounted stress-free on the tank,

– a filter element was inserted in the return flow filter,

– a tank breather filter or a level / temperature measuring device is installed.

Port D – variants with clogging indicator:

The technical connection data for clogging indicator type ..RV2..  and 

type ..E2SPSS.. can be found on pages 5, 10 and 11, and data sheet RE 50088.

Installation notes

– Ensure sufficient distance to the tank wall and components

– Ensure free access to ports for the return flow filter, sample-taking and port E

– Make sure that there is sufficient space upwards for changing the filter elements

– The return flow filter can be connected to T1, T2 or T3

– The pressure measuring fitting with the sample-taking tube can be connected to X1 or X3

Electrical connections:

– Electrical connections may only be established by specialist personnel

– Before working on electrical components, interrupt the power supply

– After having connected the circular plug-in connection M12 x 1 tighten it my means of screws

– Only connect the circular plug-in connection M12 x 1 when disconnected from the power supply

– Do not overload contacts (see Technical data)

– In the case of inductive load, provide protective circuit! 

Note

The electronic clogging indicator is provided with an illuminated circle of LEDs which is visible from all directions. These LEDs sig-
nal, apart from usual status messages, additional fault messages. 

If the switching outputs were activated due to excessive pressure, they can only be deactivated by switching the system off or 
when the hydraulic fluid temperature falls again below 20 °C.

To trigger a switching process, the pressure must have exceeded the corresponding limit value (2.2 or 2.9 bar) without any inter-
ruption. This prevents the alarm from being triggered by brief pressure peaks.  

 Press the reset key after each filter change!

Green LED permanently ON Supply voltage is applied and device is ready

Yellow LED permanently ON Switching output 1 is closed (alarm at 2.2 bar)

Red LED permanently ON Switching output 2 is open (alarm at 2.9 bar)

Green LED flashes about 2x per second
( (

Temperature < 30 °C (switching outputs not enabled)

Red LED flashes about 2x per second
( ( Pressure or temperature sensor defective,

switching output 2 is open.
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RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Filter elements

Designation Type Size
Collapse pressure 

resistance in bar
Filter 

rating
Data 

sheet Page

Filter elements 1., 2. 0003 ... 
1000

330 1 ... 1500 51420 531 1

2

3

4

5

6

7

8

9

10

11
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RE 00112-09, edition: 2013-08, Bosch Rexroth AG 

Filter accessories

Designation Type
pNenn 

 in bar Data sheet Page

Maintenance indicator for fi lters WE, WO 10, 160, 450 51450 547 1

2

3

4

5

6

7

8

9

10

11
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Oil measurement technology

Designation Type
Measurement range 

 in μm(c) Data sheet Page

Mobile Particle Counter MPC 4614 4 ... 21 51430 557 1

2

3

4

5

6

7

8

9

10

11
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