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Introduction

In this article Afton Chemical’s CMF Key
Driver Seminar guest speakers from Bosch
Rexroth discuss how they are assessing
and recognizing differentiated hydraulic
fluid performance. This is very important
as their OEM customers look to them to
deliver continuous improvement in per-
formance of their products. Differentiated
performance demonstrates how fluids pro-
tect and extend the life of critical hydraulic
system components and support increasing
hydraulic system performance.

For more information about how Afton
additives can help you provide differentiat-
ed hydraulic fluid performance to improve
end-user productivity, reliability, and effi-
ciency, contact your Afton representative
at www.AftonChemical.com/contact

Pushing the Limits: The Pressures that
Drive Hydraulic Fluids to New Heights
Over the past few years, the efficiency of
hydraulic systems has again increased con-
siderably. This also increases the demands
made on the hydraulic fluids used, since
they can have a crucial effect on the wear
properties of hydraulic components. Rel-
evant standards only define the minimum
requirements of hydraulic fluids. They do
not reflect further technical developments
and do not make it possible to differentiate
between the fluids. Bosch Rexroth offers the
manufacturers of lubricants and additives a
standardized assessment.
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Requirements and expectations from OEM Customer view

() Performance
$ Cost

>
B Fuel Efficiency «@Q

fﬁ} Productivity

Bundles

@ Noise

Digitalization / Funct

Artificial Intelligence?,
AN

S »

Automation

c/‘ © \

L

Products/Hardware ’ w v ‘

Component /
Fluids

A Safety

e —=—==" W§e

Figure 1. From the Ground to the Cloud

Bosch Rexroth’s OEM customers have
requirements and expectations of our hy-
draulic products to provide a continuous
increase in product performance, fuel ef-
ficiency, productivity, and functional safety
in combination with lower product cost and
noise. The technology focus used to be the
development of hardware only in combi-
nation with some electronics to control the
products. Nowadays, the technology trend
is digitalization, the need for connectivity of
products with each other to establish more
automation and ultimately more value for
the end-user. We call this “from the ground
to the cloud.” (Figure 1)

Over the last few years power density
has risen considerably to improve product
performance, fuel efficiency, and produc-
tivity. This means that the power-to-weight
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Hydraulic fluid is the base of it all

ratio for axial piston pumps and motors
has more than doubled over the last few
decades. These increases in performance
place demands on hydraulic fluids used
more than ever before; therefore, the re-
quirements for lubricant must increase as
well (Figure 2).

Hydraulic fluids have further developed
as well. Developments of both lubricants
and systems are not considered adequately
in the relevant standards. Hydraulic fluids
combined with the operating conditions
have a crucial effect on the wear proper-
ties and consequently affect the lifetime of
hydraulic components.

The standard requirements for hydraulic
fluids (DIN 51524 or ISO 11158 for mineral
oils; ISO 15380 for environmentally com-
patible hydraulic fluids and ISO 12922 for
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Figure 2. Trends in Hydraulic Industries

fire-resistance) only describe the minimum
requirements of new and used fluids. These
standard requirements do not take into ac-
count the chemicals used by lubricant man-
ufacturers in the base oil and additives. De-
pending on the application and operating
conditions, however, these chemicals can
be highly relevant. This is the reason for
component tests in addition to mechanical
testing of vane pumps, which assess the
suitability of the hydraulic fluid under real
conditions on a product-specific basis.
Bosch Rexroth has gathered a wide
range of experience in numerous tests with
fluids. Some of the hydraulic fluids tested
demonstrated very different wear proper-

Figure 3. Causes of failure due to fluid
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ties after a relatively short operating time
in recent motor and pump applications: For
example, a fluid that complied with the min-
imum requirements of the standard led to
significant wear in pumps and motors after
less than 100 operating hours (Figure 3).

Bosch Rexroth Rating Procedure

To meet the aim of reducing the risk of
damage due to fluids and to increase op-
erating safety for machine manufacturers
and operators, Bosch Rexroth developed a
neutral rating procedure based on existing
DIN or ISO minimum requirements. This
means Rexroth tests the behavior of fluids
in a practical way as well as the reciprocal
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effects on the core components of the pump
and motor. This is suitable for all mineral
oil-based hydraulic media, related hydro-
carbons, environmentally acceptable media
as well as fire-resistant anhydrous hydraulic
fluids.

To have the effectiveness of hydraulic
fluids rated on an independent basis, man-
ufacturers of lubricants and additives can
register at www.boschrexroth.com/
fluidrating. Rexroth data sheet 90235
describes the rating procedure in detail.
Within the scope of the Rexroth Fluid Rat-
ing, the manufacturer tests the technical
characteristics of the hydraulic fluid. Rex-
roth checks the values for plausibility and
confirms for compliance with the standard.
The additional requirements include strict-
er standard characteristic values, motor,
and pump tests as well as a specified, static
seal test that evaluates the suitability of the
hydraulic fluid with defined Rexroth com-
ponents and conditions. Depending on the
fluid category and the Rexroth components
that are used, the fluid test must pass before
commissioning the fluid rating. In addition,

Figure 4. Fluid Rating Quality Label

samples of the base oils that are used and
tested hydraulic fluids are stored for future
reference.

If the hydraulic fluid meets all the re-
quirements of RDE 90235, it is included in
Bosch Rexroth Fluid Rating List 90245. The
Fluid Rating List replaces current market
overviews RD 90220-01 (mineral oils) and
RD 90221-01 (environmentally acceptable
hydraulic fluids).

In addition to this, Rexroth issues a
quality label to the manufacturers of the
hydraulic fluids listed in RDE 90245 (Figure
4). This means users can recognize immedi-
ately that the hydraulic fluid in question has
been qualified and is a high-quality fluid.
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The Fluid Test

Bosch Rexroth currently offers one fluid
test each for closed loops and open loops.
Rexroth's “Fluid Test Axial Piston Unit
Closed Loop” (RFT-APU-CL) represents
the current requirements of a hydrostatic
drive. It uses a combined unit consisting of
a swashplate hydraulic pump (A4VG) and a
swashplate hydraulic motor (A6VM).

Under real-world conditions, the hy-
draulic fluid goes through a break-in, a cy-
clic phase, and a full speed and pressure
phase. At high loading levels, the unit runs
for several hundred operating hours at 4000
RPM during the test and at an operating
pressure of up to 500 bar.

Following the test, the test unit is dis-
assembled, and the combination of effects
between the hydraulic fluid and the com-
ponents are examined. While doing this,
changes in the weight of the components
or their dimensions are measured, and a
visual inspection is carried out for the com-
ponent's surfaces. From this, Bosch Rexroth
specialists derive material compatibilities
and wear properties. In addition, Rexroth
analyses the condition of the hydraulic fluid
before, during, and after the test. This allows
drawing valid conclusions about the contin-
uous operation or wear properties. Depend-
ing on the pump/motor combination and
the hydraulic fluid used, we envision further
tests in the future, including cavitation and
aging properties, for example.

Real-world experience indicated
some fluids used in the field did not pass
the Rexroth fluid test due to the insuffi-
cient wear properties. An optimized fluid
demonstrates sufficient wear properties,
which successfully passed the fluid test.
This fluid replaced the original fluid in the
field, leading to successfully solving the
field problem.

Rexroth’s “Fluid Test Axial Piston Unit
Open Loop-HFC” (RFT-APU-OL-HFC) for
hydraulic fluids in an open-loop represents
the requirements for applications specifical-
ly with fire-resistant, aqueous hydraulic flu-
ids of Category HFC. The fluid test consists
of a constant conditions phase and a swivel
cycle test. The test consists of a high-pres-
sure A4VSO swashplate combined unit and
a medium-pressure EA-10VSO swashplate
unit. As previously, the test unit is disassem-
bled after the test, and the components and
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Figure 5. Test Rig RFT-APU-CL

Figure 6. Test Rig RFT-OA and Oil Aging Gradation

hydraulic fluid are inspected for their effects
according to similar rating criteria as with
the “RFT-APU-CL” fluid test.

If desired, Bosch Rexroth offers the flu-
id test rig (RFT-APU-CL) manufacturers of
lubricants and additives can use in test lab-
oratories for their own development work
(Figure 5).

In addition, Rexroth also offers a fluid
aging test rig (RFT-OA), which can repre-
sent real-life oil aging by the controlled ad-
dition of air, water, metal, and non-metallic
particles to accelerate aging of the oil. (Fig-
ure 6) Both test rig models are available for
purchase for new lubricants development
or problem solving at lubricant manufac-
turer’s site.
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Conclusion

As Karl-Heinz Blum, the manager respon-
sible for fluid validation at Bosch Rexroth,
emphasizes, “Our results from fluid ratings
demonstrate enormous differences be-
tween the hydraulic fluids that are available
on the market, even though they all meet
the minimum requirements of the stan-
dards. Machine manufacturers who use the
Bosch Rexroth Fluid Rating List to orient
themselves when selecting hydraulic flu-
ids improve operational safety; reduce the
probability of pump and motor failure and
lower downtime and maintenance costs”.

© 2019 Article, imagery and figures
by Bosch Rexroth AG. Used with permission.
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Reproduced with permission. Afton Chemical’s CMF Article as originally printed within STLE's TLT Magazine — November 2019 Issue.
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inNn THE FIGHT TO COMBAT THE IMOST SEVERE
OPERATING CONDOITIONS, HITEC' S4uli HYORALILIC
ADNDDITIVE IS A FORCE TO BE RECKONED LLUITH.

WHERE TOLERANCES ARE TIGHT HITEC® 544, AFTON'S ZINC-FREE HYDRAULIC ADDITIVE
PACKAGE, WORKS TIRELESSLY TO BOOST OXIDATION STABILITY AND EXTEND
DRAIN INTERVALS — HELPING REDUCE DOWNTIME, FLUID COSTS AND ENVIRONMENTAL IMPACT.

DESIGNED TO POWER THROUGH DEPQSIT BUILD-UP, CONTROL SLUDGE AND PROTECT CRITICAL COMPONENTS,
MEETING THE MOST CHALLENGING OEM REQUIREMENTS, INCLUDING BOSCH REXROTH RDE 90245 FLUID RATING.

PERFORMANCE, EFFICIENCY AND REASSURANCE — HITEC® 544 — AT THE HEART OF YOUR HYDRAULIC SYSTEM.

wunu. aftonchemical.com/hitecSul
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