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Product range

Filtration

I d

Suction filters Return-suction filters Return filters Filter cooling units

!

Pressure filters High pressure filters Tank solutions Filling and ventilating filters

ARGO-HYTOS produces sophisticated filter solutions together
with hydraulic and lubrication systems. The range of solutions
we have implemented extends from fixed-position industrial
plants to mobile applications.

As well as customized developments, exactly adjusted to the
individual requirements of the customer, ARGO-HYTOS offers a
comprehensive range of innovative standard solutions for a wide
variety of applications:

» Suction filters

» Return-suction filters and return filters
» Filter cooling units

» Pressure and high pressure filters

» Filling and ventilating filters

» Tank solutions

» Filter and tank accessories

www.argo-hytos.com Page 5
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Product range

Fluid and Motion Control

%

Customized solutions Control solutions

o

Gear pumps Plates
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Product range

Fluid and Motion Control

e

Directional and proportional valves Modular valves Sandwich valves Screw-in cartridge valves

> o8P

Slip-in cartridge valves Load motion cartridges Explosion proof valves Hydraulic power packs

ARGO-HYTOS' expertise in control technology is the fruit of
more than 70 years' experience. We focus here on a wide range
of valves, power units and integrated manifolds featuring all
commonly used design features and functions, together with
proportional valves and the associated control electronics:

» Directly operated directional valves in CETOP 02 to CETOP 05
and pilot operated directional valves in CETOP 07 and CETOP 08

» Valves sub-plate and sandwich type — flow control, pressure
and check valves in CETOP 02 to CETOP 05

» Cartridge valves

» Directly activated proportional valves with compensator
sandwich valve, in CETOP 02 to CETOP 05

» Analog and digital control electronics — on-board, or for
installation in control cabinets

» Power pack assembly kits
» Customized control blocks

www.argo-hytos.com Page 7
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Product range

Fluid Management

1111

Off-line filter Off-line filter Off-line filter unit Off-line filter unit

ri e

Qil service unit QOil service unit Compact filter pack Dewatering system

As well as reducing maintenance and servicing costs, effective
fluid management is also a key factor in boosting the reliability,
productivity and cost-effectiveness of the operation.
ARGO-HYTOS supplies application-oriented products for manual
and automatic cleaning of hydraulic fluids:

» Off-line filters

» Off-line filter units

» Oil service units

» Dewatering systems
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Product range

Sensors and Measurement

5 »

Portable particle counter Portable particle monitor Particle monitor Wear sensor
Condition sensors Software Remote interfaces / display units Valve electronics

Systems that provide reliable assessment of the condition of
hydraulic fluids are the key feature of continuous fluid
monitoring.

The sensors and measurement technology from ARGO-HYTOS
precisely targets this range of tasks. Our fluid monitoring
products comprise equipment and system solutions to enable
online monitoring during continuous operation as well as
analysis of bottled samples under laboratory conditions.

» Portable oil diagnosis equipment

» Stationary and portable particle monitor

» Oil condition sensors

» Software to evaluate data and analyze trends

www.argo-hytos.com Page 9
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Filter Selection

Guideline

Tips and information on how to select the optimal hydraulic filter

When determining the required cleanliness in a hydraulic system,
additionally to the technical requirements of the hydraulic
components and the operating pressure, the user’s expectations
regarding the availability, safety and service life of a machine
become increasingly important. These aspects were particularly
taken into account in the present ARGO-HYTOS guideline.
Detailed attention is also given to two filter concepts which are
becoming more and more important: return-suction filters and
off-line filters.

More than ever, the ARGO-HYTOS guideline offers useful advice
on selecting technically and economically optimal filter concepts
for hydraulic systems and it also contains important information
for experts.

Do you know that ...

» fresh oil can often contain 10 times more dirt particles than
are acceptable for the operation of high-quality hydraulic
systems?

» if the operating pressure is increased by only 50%, the
number of dirt particles in the oil must be reduced by a factor
of 3 to avoid a deterioration in the lifetime of the compo-
nents?

» afiltration quotient of B = 200 corresponds to a filtration
efficiency of 99.5% for all dirt particles that are larger than
the specified size, and an B-value of only 10 still corresponds
to a 90% efficiency?

» even oil sample bottles declared as clean can contain consider-
ably more dirt particles than the oil to be examined from
hydraulic systems with good filtration?

» the service life of a hydraulic filter of 1,000 operating hours
corresponds to a mileage of a passenger car of about 60,000
km /37,300 miles?

» only an online count can determine the actual values for
ordinal numbers < 10 (ISO 4406)?

Return-Suction Filter E 198

www.argo-hytos.com Page 1
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Our know-how - your benefit
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At ARGO-HYTOS, the focus is consistently on the customer —
and a major element of our development work is to implement
customer-specific solutions for filters and systems.

Continuous improvement of our filter elements is another major
goal of our development work: for example, this includes
increasing the dirt capacity while keeping the installed volume as
small as possible. This optimization goal is excellently achieved
by our range of standard return-suction filters — just one
example of many.

Our sales engineers are just as reliable as our filters themselves.
They are trained and experienced filter specialists who speak
YOUR language. We believe that before the actual sales
discussion there should be the best possible technical advice and
assistance with planning - if requested. This is the only way to
ensure that our customers decide on the right product.

Another benefit from ARGO-HYTOS:

Spare parts can be delivered from our factories in the shortest
possible time — and additionally, our subsidiaries in all im-
portant industrial countries and representatives all over the
world always keep minimum stocks available. This ensures you
rapid access to our know-how and our products.

www.argo-hytos.com
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Multi-Pass test rig

Collapse / burst pressure test rig

Test rig to determine pressure drop
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The area of the entire hydraulic sector is characterized by the
high and increasing demands which the user - for understand-
able reasons - places on the quality and performance of the
filters used. These requirements must also be met by the test
technology used in the development of filters. And here is the
difference between “Filters” and ARGO-HYTOS Filters.

ARGO-HYTOS operates testing rigs that are equipped with
ultra-modern technology, enabling fast test sequences, extended
testing procedures and accurate documentation of all para-
meters:

» Multi-Pass test rig

» Collapse / burst pressure test rig

» Test rig to determine the pressure drop

» Test rig to prove the flow-fatigue resistance characteristics
» Pressure pulse test rig to confirm fatigue strength

The ARGO-HYTOS test department is highly equipped with
efficient testing equipment and human resources and makes an
important contribution to the development of new technologies.
Practical requirements can already be taken into account during
filter testing in the test laboratory. Individual customer demands
are integrated into the development process in the form of load
tests which reflect practical conditions. The performance
parameters of the installed test rigs allow testing of all filters
throughout their performance ranges.

The state-of-the-art Multi-Pass test rig enables us to determine
filter efficiency data according to ISO 16889.

The collapse / burst pressure test rig (for testing according to
ISO 2941) is used to determine the specified permissible
differential pressure; if this pressure difference is exceeded, the
element will be damaged.

The test rig to determine pressure drop in filters and their
components (such as housings, filter elements and valves) is
based on ISO 3968. It is suitable both for testing the pressure
drop as a function of the flow rate and in relation to the
kinematic viscosity. As a result, the pressure loss in a filter can
also be determined for unfavorable operating conditions — for
example, during a cold start.

Here at ARGO-HYTOS, the flow fatigue resistance characteristics
of filter elements are determined on the test rig according to I1SO
23181, in such a way that a Multi-Pass test can be carried out
afterwards. Thus, the filter characterstics after the fatigue test
can be compared with the values of a new filter. Tests carried
out on this rig are of great importance in connection with the
extension of the filter element replacement intervals. Long-term
loads of 1 million cycles or more, which may occur during
practical use, can be simulated on the test rig within a short time
by means of a testing frequency of up to 1 Hz.

The pressure pulse test rig is used to validate filter housings to
maximum pressure for lifetime, up to 5 weeks, in order to
confirm the fatigue strength — and this can be done up to 600
bar / 8.700 psi.

Alongside the laboratory tests, “field trials” are carried out at
customers’ applications. Under tough operating conditions, the
filters are tested in practice. Thanks to these “field trials” which
can often go on for months, even the smallest weak point is
sure to be discovered. The result:

ARGO-HYTOS offers tested quality and safety from A-Z.

Page 13
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Mobile oil analysis

ARGO-HYTOS service vehicle in use

Portable oil diagnostic device OPCount

Page 14

ARGO-HYTOS service vehicle

QOil cleanliness requirements become constantly higher. Filters are
now expected to offer service lifetimes of 1,000 hours or more.
Oils that stay clean not only extend the usual intervals between
oil changes — they also prevent faults during operation, and they
substantially extend the lifetimes of all the hydraulic compo-
nents. Only rarely it is known how clean or dirty the pressure
fluid in a hydraulic system really is. In many cases, the medium is
only examined when a failure occurs or when damage is noticed.
ARGO-HYTOS has developed its mobile customer service so that
potential risks can be identified.

An ARGO-HYTOS service vehicle can travel to you whenever you
need it. Oil samples can be analyzed on the spot, and we can
determine the type and size of the dirt particles in the pressure
fluid just a short time after the samples have been taken. This
means that we can make appropriate suggestions about
improving or redesigning the filtration in your hydraulic system
while we are still on site.

Furthermore, the ARGO-HYTOS service vehicle plays a vital part
in our development work resp. in carrying out on-site field tests.

Oil diagnostic systems

Portable oil diagnostic systems make it possible for you, the user,
to carry out oil analyses yourself on your own systems — at any time.

This instrument can be used in two different ways:

Analysis of samples in bottles

Small quantities of oil are taken from a suitable location in the
system; the samples are filled in bottles and examined. Maxi-
mum cleanliness must be ensured both for the sampling process
and the bottles themselves, so that the results of the measure-
ments are not unintentionally affected by dirt from external sources.

Online analysis

Online analysis is based on continuous sampling with the help of
a measuring hose — so external influences on the measured
results can be virtually ruled out in this case. Depending on the
sampling location, the oil diagnostic equipment must also be
able to withstand the maximum system pressure, as well as to
provide reliable measurements at low pressures.

The most important benefit of portable oil diagnostic systems is
that the results are always available after just a few minutes. This
means that any action that is needed can be initiated as quickly
as possible. Convenient evaluation and documentation of the
results is provided thanks to a PC interface and appropriate
software, making it easy to identify any changes and trends.

It is possible to monitor the cleaning procedure by using oil
diagnostic equipment in combination with mobile off-line filter
systems. As soon as the desired level of oil cleanliness has been
reached, the filtration process is stopped. The filling of systems
with oil of a defined cleanliness level is hereby also possible.

Permanently installed equipment for online oil cleanliness
monitoring is ideal for cyclical monitoring of oil cleanliness in
hydraulic and lubrication systems, and it also offers benefits in
terms of preventive maintenance and early detection of
damage in large systems. Suitable interfaces can be used to
provide a direct link to the machine control system.

www.argo-hytos.com
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The ARGO-HYTOS filter selection process

The selection procedure described below will make it easy for
you to choose the right filter for your hydraulic system. For
easier handling, the method is divided into the following steps:

» determine the right filter type

» determine the filter fineness that is needed
» determine the filter size that is needed

» other considerations

This filter selection procedure is based on many years of practical
experience with countless mobile and industrial hydraulic
systems that are equipped with correctly chosen ARGO-HYTOS
filters.

How to determine the proper filter type

Unfortunately, there is no generally applicable concept which
dictates the proper type of filter for each of the different
hydraulic systems. To a large extent, the decision on whether to
use suction, return, pressure or high-pressure filters — or a
combination of these types — depends on these factors:

» the contamination sensitivity of the components in the
existing or planned system

» the priority given to protect the function of the component, or
to prevent wear

» design or requirements of pumps, motors and valves, which
may result in specified requirements from the component
manufacturer

» the way dirt is generated, the locations where it occurs and
the possibility of ingression from outside

» the available installation space and the accessibility for
servicing

Depending on these factors, the criteria detailed below should
be taken into account when you are choosing from possible
types of filters. A basic distinction can be made here between
protective filters that protect the function of components, and
working filters that attain a specified level of cleanliness for the
pressure fluid.

Page 15
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How to determine the proper filter type
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Hydraulic system with suction filter

Suction filter ES 075
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Suction filters

Hydraulic systems have to be equipped with a suction filter if
there is a particularly high risk of damage to the pump from
coarse contamination (figure 1).

Typical applications of this sort include:

» systems with a common oil reservoir for working hydraulics
and gear transmissions.

» units with oil tanks of large dimensions and / or complex
shapes, or those which are welded or casted. Experience
shows that 100% cleaning of the tank prior to assembly is
impossible under these circumstances.

» systems that are filled under difficult conditions in the field.

Often relatively coarse suction filters (e.g. screen filter elements
with a mesh size of > 40 ym) are planned that can only guaran-
tee functional protection for the pump. In this case, the required
protection against wear on the hydraulic components must be
ensured by a finer filter at another location.

Specialized literature and company publications sometimes take
the view that the use of finer suction filters with paper or glass
fiber elements is either impractical or inadvisable: however, this
view is not tenable. Positive field experience — even with filter
finenesses of 16 um abs. — in hydraulic systems (especially in the
mobile sector) have demonstrated that these

objections are not justified.

However, it is essential to consider the following criteria when
designing a hydraulic system with a suction filter:

» low pressure drop on the clean filter, due to optimal design of
the filter element and housing, also taking account of high
start viscosities

» filter monitoring with a vacuum switch or vacuum manometer

» the filter element must be easily accessible and simple to
replace for maintenance purposes

» the suction pipe should be designed with the lowest possible
pressure drop, i.e. large nominal width (inner diameter), few
and / or constant changes of direction (bent pipe instead of
90¢° fittings) and shortest possible length

» the oil tank should be positioned higher than the pump
(gravitation drop)

» the system should be designed so that the planned operating
temperature is reached as soon as possible after a cold start
(tank volume should not be too large, oil cooler should be
bypassed during the cold start phase)

» the hydraulic oils used should have the lowest permitted
viscosity and a low increase in viscosity if the temperature
drops (high viscosity index)

» the pump types used should not be very sensitive to cavitation
(e.g. gear pumps).

The ARGO-HYTOS ES filter line offers a range of easy-to-
maintain tank-mounted suction filters that have proven their
excellence, especially in hydrostatic transmissions on mobile
equipment (figure 2).

www.argo-hytos.com
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How to determine the proper filter type
- Return filters
‘ 1 ]

[ It is particularly beneficial to use filters that are mounted on the
tank or integrated in it, because this method allows filtering of

the entire oil flow (full flow filtration) at low cost and with low

space requirements (figure 1).

Full flow filtration in the return flow protects the pumps against
dirt which penetrates the system from outside (especially via
hydraulic cylinders) or which is generated by abrasion.

When selecting the right filter size, it is essential to consider the
maximum possible flow rate. Depending on the area ratio
between the piston and piston rod side of the hydraulic cylinder
(for cylinders with single-ended piston rod), this is larger than

> the flow rate of the pump(s).

Full flow filtering in the return may be problematic and therefore
inadvisable if the maximum flow rate is very high in relation to

| the pump flow rate (for example due to a large area ratio for the
cylinders, and / or due to the emptying of hydro-

accumulators.

Hydraulic system with return filter The maximum pressure build-up (mainly determined by the

actuating pressure and characteristic curve of the bypass valve)
should be considered on the basis of these conditions:

» if drain lines for pumps and / or hydro-motors are connected
to the return filter system, the maximum pressure build-up
specified for these components by the manufacturer must not
be exceeded. (The limitation is usually on the sealing rings of
the input/output shafts).

» in certain cases where several components are connected in a
system, high pressure build-up can trigger uncontrolled
functions — for example, the hydraulic cylinders may be moved
out unintentionally.

To prevent oil foaming in the tank, it is essential to ensure that
the oil outlet is always below the oil level under all operating
conditions. The distance from the tank bottom should be 2 to

i i 3 x the diameter of the outlet (extension pipe diameter), in order
i { to avoid swirling particles which have already settled on the

i i bottom.

At a very early stage, ARGO-HYTOS pushed the consistent
introduction of return filters for mobile units mounted below the

Return filter E 441 ... E 700 for installation in tank chambers g . ’
tank surface, in a separate oil return chamber (figure 2).

As long ago as 1971, ARGO-HYTOS was the first manufacturer
n to launch tank-mounted return filters on the market, with
integrated tank ventilating filter within the filter head (figure 3).

2 in 1: Return filter E 103 for tank installation with integrated tank
ventilating filter

www.argo-hytos.com Page 17
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How to determine the proper filter type

4| Working hydraulics F

Hydraulic system with return-suction filter
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Return-suction filters

ARGO-HYTOS first developed its return suction filters in the
mid-1980’s. On equipment with a hydrostatic drive and com-
bined working hydraulics, these filters replace the suction and /
or pressure filters that were previously required for the filling
pump of the closed hydrostatic drive, and in an open circuit they
replace the return filter for the working hydraulics (figure 1).

The benefit of these filters is that filtered oil is fed to the filling
pump at an overpressure of 0.5 bar / 7.3 psi, avoiding the risk of
cavitation in the filling pump so that excellent cold start
characteristics are possible.

In order to maintain a boost pressure of approx. 0.5 bar /7.3 psi
at the connection to the filling pump, a surplus between the
return and suction flow is required under all operating
conditions.

A pressure relief valve is used to feed the oil directly into the
tank starting from a Ap of 2.5 bar / 36 psi (so no bypass for the
closed circuit!).

If the drain oil from the hydrostatic drive is fed through the filter
as well as the flow in the open circuit, remember that — in order
to protect the radial shaft seals — the permissible drain line
pressure must not be exceeded (taking account of the pressure
drop in the drain lines, the oil cooler and the pressure relief valve
on the filter).

Return suction filters from ARGO-HYTOS have also been available
for inline mounting for several years. This innovative filter concept
can therefore be used in hydraulic systems in which the oil tank is
not suitable for insertion of tank-mounted filters

www.argo-hytos.com
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How to determine the proper filter type

Hydraulic system with high-pressure filter

ARGO-HYTOS high-pressure filter HD 419
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Pressure and high-pressure filters

The main function of this type of filter is to ensure that the
functions of downstream hydraulic components are protected.
For this reason, these filters are installed directly upstream of the
components if possible (figure 1).

Taking account of the risks of dirt penetrating the system from
outside and the possibility of pump abrasion, the following
aspects can be particularly decisive for the use of a pressure or
high-pressure filter:

» the components are particularly sensitive to dirt (such as servo
valves) and / or they are integral to the functioning of a
complex system

» the components are particularly expensive (such as large
cylinders, servo valves, hydro motors) and they are extremely
important for the safety of the equipment (such as hydraulic
steering, transmission or brake systems)

» exceptionally high costs are possible if a system is shut down
due to malfunctions or damage to a hydraulic component
caused by contamination.

High pressure filters must withstand the maximum system
pressure, and in many cases the fatigue strength must also be
guaranteed because there are frequent pressure peaks in the
system.

ARGO-HYTOS has always attached great importance to safety.
For example, housings must undergo a fatigue strength test
before they are released for series production, and leakage tests
are performed regularly during production.

In many cases, high-pressure filters carry out their function by
filtering only part of the flow or only relatively coarse particles. In
these cases, the filter basically operates as a safety filter. Under
these conditions, a fine filter should be positioned at another
point in the system so as to take account of the requirements for
protection against wear.

High-pressure filters that mainly work as safety filters should
preferably be equipped with a differential pressure switch that
monitors the contamination of the filter element. Only high-
pressure filters without a bypass valve should be fitted upstream
of particularly critical components. Those filter types must be
fitted with a high collapse filter element that itself is able to
withstand higher differential pressure loads without damage.

In this case, a decisive influence on the maximum differential
pressure is the ratio between startup viscosity v, and operating
Viscosity vi.

Assuming that the filter element is changed when the differential
pressure indicator responds, the following formula can be used
to determine the highest possible differential pressure that will
occur on the element:

V2
Ap2 = v X Aps
v, = kinematic operating viscosity
v, = kinematic start viscosity
Ap, = max. differential pressure switch responds at operating
ViSCosity vy
Ap, = max. differential pressure at start viscosity v,

Page 19
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ARGO-HYTOS differential pressure indicators

o1

ARGO-HYTOS pressure switches and manometers
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T 28 Response range of clogging indicator
£50 1 Typical contamination-induced differential pressure
g T increase of a filter element during its service life
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Service life [%] ——»

Progression of the contamination of a filter element throughout its service life
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Example of calculation:
» operating viscosity v, = 35 mm2/s / 162 SUS
» start viscosity v, = 700 mm?2/s / 3240 SUS

» switching pressure of differential pressure switch
=5%0,5 bar /7.3 psi

» max. differential pressure Ap, = 5,5 bar / 80.3 psi

700
Ap, = x 5.5 resp.
35

x 80.3 = 110 bar / 1606 psi
162

The differential pressure which occurs here would be 110 bar /
1606 psi. ARGO-HYTOS EXAPOR®MAX 2-elements, with a
collapse pressure of 160 bar / 2320 psi, have been specially
developed to meet these demanding requirements.

The filter elements that are used in ARGO-HYTOS high-pressure
filters without a bypass valve have a collapse pressure of 160 bar /
2320 psi and they are stable in response to differential pressure,
so they satisfy the highest safety requirements:

» damage to the filter layer up to the specified differential
pressure of 160 bar / 2320 psi is impossible thanks to the
exceptional support offered by the filter medium, together
with its high intrinsic stability.

» there is consistent monitoring of the manufacturing process
for filter elements, with continuous checks on production
quality to 1ISO 2942.

Clogging indicators

With increasing service life, the contamination of a filter element
and thus the pressure drop increases. The resulting differential
pressure is monitored by the clogging indicator and converted
into an electrical and / or optical signal when a preset value has
been reached.

The following points should be noted here:

The pressure drop on the filter element increases not only with
the contamination, but also with the volume flow and the
kinematic viscosity of the pressure fluid.

For these reasons, a filter element is only regarded as contaminated
and in need of replacement when the clogging indicator
responds at the operating temperature of the hydraulic system,
and when the signal is permanent.

Effects of delaying the replacement of a filter element:
On filters with bypass valve:

» The more heavily the filter element is contaminated, the more
frequently the bypass valve will respond, and part of the
hydraulic fluid will not be filtered.

On filters without a bypass valve:

» The pressure drop on the filter element, and hence the loss of
efficiency in the system, will increase continuously: this can
lead to impermissible heating of the hydraulic oil.
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How to determine the proper filter type

Circuit diagram for ventilating filters with double check valve

-~

ARGO-HYTOS ventilating filter (left) and filling and ventilating filter in
Vandalism Proof version

ARGO-HYTOS desiccant breather

www.argo-hytos.com

Ventilating filters

Temperature changes, together with the use of cylinders and / or
pressure accumulators, cause the oil level in the tanks of
hydraulic systems to have constant fluctuations.

The created difference in pressure with the surrounding
environment, which is compensated by an exchange of air, can
allow dirt to penetrate the tank.

A ventilating filter can prevent dirt from entering. Ideally, it
should have at least the same fineness as the system filters in the
hydraulic circuit.

Ventilating filters with double check valves can be used to
achieve a major reduction in the exchange of air between the
tank and the environment, so that the entry of dirt and dust is
minimized and the service life of the ventilating filter element
can be prolonged (figure 1).

An important factor here is that the air volume in the tank and
the valve cracking pressure must be optimally coordinated with
the specific design of the system.

With the specified air volume in the tank, higher response
pressures tend to cause a reduction in the exchange of air. The
air exchange at the defined response pressure of the ventilating
filter can be reduced by increasing the air volume.

With a suitable design, a defined pressure level can be genera-
ted in the tank in order to improve the suction conditions for the
pumps.

Optionally, a reliable anti-surge baffle prevents oil from spilling
into the ventilation filter or escaping from the tank (e.g. by
moving a mobile machine).

Further options are integrated dipsticks for oil level control as
well as customer-specific connection geometries and imprints
such as company logos on the product.

A special feature: ARGO-HYTOS ventilating filters in the
patented Vandalism-Proof version (figure 2).

These ventilating filters can only be dismantled with a special
tool which is supplied with the product. This makes it consider-
ably more difficult to remove the ventilating filter, or to pour dirt
in through the filling/ventilation opening.

New: Desiccant breathers

Desiccant breathers prevent the penetration of solid particles as
well as humidity, snow, spray or rainwater (figure 3).
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How to determine the proper filter type

Hydraulic system with high-pressure filter and off-line filter unit

ARGO-HYTOS off-line filter unit with motor and pump

ARGO-HYTOS mobile filter unit with oil diagnostic system
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Off-line filters

Increasingly, additional off-line filters are being used in systems
that are subject to high stress in order to prevent the build-up of
superfine particles. Unlike main flow filters, off-line filters only
filter part of the total flow in the system (fig.1). Depending on
the influence of the environment (incidence of dirt) and the
selected filter fineness, the partial flow (in I/min / gpm) should be
approx. 2 to 10% of the tank volume (in |/ gal).

In combination with superfine filter elements, outstanding levels
of oil cleanliness can be achieved by continuous filtration,
independently of the machine’s working cycle. Furthermore, the
load on the main filters is reduced, so that intervals between
replacements can be extended.

Off-line filter systems should be used in addition to main flow
filters; in this case, the latter can be designed as protective
filters, i.e. they do not filter so finely.

A distinction is usually made between two different concepts:

Off-line filters with a flow control valve

Through a flow control valve, the off-line filter can be connected
to the high pressure line. From the pressure circuit of the system,
the required quantity of oil initially flows via the integrated flow
control valve and then it is fed into the tank via the offline filter.
The small installation effort for this concept makes it especially
suitable for retrofitting systems.

Off-line filter units

These products are equipped with an integrated motor/pump
unit (fig. 2). This results in significantly lower energy consumption
than with off-line filters with a flow control valve.

In combination with an oil cooler, separate filter-cooler circuits
can be implemented.

Filter units

To guarantee the required level of oil cleanliness when a system
is filled for the first time or refilled, the operating medium should
be cleaned using filter units with superfine filter elements.

Mobile filter units are also suitable for cyclical cleaning of
hydraulic or lubrication systems where no provision was made
for off-line filters when the systems were equipped for the first
time, and it is impossible to install them at a later stage.

Optimal results can be achieved if the cleaning and / or filling
processes are monitored by an oil diagnosis system such as
particle counters (figure 3).
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Definition of the filter fineness

The Multi-Pass test according to ISO 16889 is used to determine
the number of particles upstream and downstream of a filter, in

relation to specified particle sizes. This makes it possible to 1000 T 7 e
calculate the respective beta value (the filtration ratio) which is H /
the quotient of the numbers of particles upstream and /
downstream of the filter. T 200 JIBTRPY 5 995 T
></ Py ) & <
uj O
100 /LS '?, ’f;’ P 99
number of particles upstream of filter @ i 87T R
Betavaluep = , : o ARy 7 ~
number of particles downstream of filter R =
c S
The filtration level (or filtration efficiency) can be calculated % 20 L/ 9% 5
analogously. E= : y 90 é
©
- no. of particles  no. of particles s A o =
Filtration upstream of filter - downstream of filter 0 /
efficiency = . : x 100%
no. of particles upstream of filter 2 50
The following relation exists between the two values: 1 : 0 5 3 > 3
Particle size [um(c)] —»
. . - oy (1.1 o ARGO-HYTOS filter fineness:
Filtration efficiency (in %) = (1 B) X 100% filtration ratio and filtration efficiency in relation
to particle size to ISO 16889
The following table provides some numerical values.
Beta value B 1 1.5 2 5 10 20 50 75 100 200 1,000 10,000

Filtr. efficiency | 0% | 33.33% | 50% | 80% | 90% | 95% | 98% | 98.67% | 99% | 99.5% 99.9% 99.99%

Relation between beta value and filtration efficiency

ARGO-HYTOS filter fineness is based on the mean beta value For various particle sizes, the filtration quotient and the degree of
200 (B, = 200 according to ISO 16889) corresponding to a separation can easily be read there. This makes the connection
filtration efficiency of 99.5%. between the different finenesses clear. The characteristic of the
The diagram on the upper right shows the separation charac- individual characteristics is ultimately decisive for the degree of
teristics of the standard filter units. cleanliness of the pressurized fluid that can be achieved in

practical use.
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How to determine the required filter fineness

Oil cleanliness classification NAS 1638 and AS 4059 use different particle size ranges to

The classification systems SO 4406 and NAS 1638 or its describe the distribution of particles, whereas ISO 4406 indicates
successor AS 4059 are most common. Both systems are used to  the number of particles > 4 um(c), > 6 um(c) or > 14 um(c) as
describe the distribution of solid particles in hydraulic fluids codes.

according to number and size. The following chart shows the evaluation of an oil sample

This is done by assigning the number of particles of a specific according to ISO 4406.
size to a code number or class. Each time the oil cleanliness

deteriorates by a class, the number of particles is doubled.

This relationship is shown in the table, using ISO 4406 as the

example.

No. of particles per Code number 1000000 ]

1 ml/0.03 oz | 28
from up >
80,000 160,000 24 100000 24
40,000 80,000 23 Z %
20,000 40,000 22 \ :
10,000 20,000 21 10000 i
5,000 10,000 20 g X .
2,500 5,000 19 H "
1,300 2,500 18 5 1000 S v
640 1,300 17 3 = v g
320 640 16 E - B
160 320 15 g 100 N 14 ;
80 160 14 é I : %]
40 80 13 o 2

10 20 11 § o

5 10 10 & K

2.5 5 9 é 1 K

1,3 25 8 é :
0.64 1.3 7 2 o ¢
0.32 0.64 6 .
0.16 0.32 5 .
0.08 0.16 4 .
0.04 0.08 3 oo 0 2 4 6 8 10 12 14 16 18 20

0.02 0.04 2 Particle size [pm(c)]

0.01 0.02 1

Evaluation of an oil sample according to ISO 4406
Extract from ISO 4406
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Pumps

Axial piston pumps
Radial piston pumps
Gear pumps

Vane pumps
Motors

Axial piston motor
Radial piston motor
Gear motors

Vane motors
Valves

Directional control valves
(solenoid valves)

Pressure valves
Flow control valves
Check valves
Proportional valves

Servo valves

Cylinders

21/18/15
21/18/15
21/18/15
20/17/14

21/18/15
21/18/15
21/18/15
20/17/14

21/18/15

21/18/15
21/18/15
21/18/15
20/17/14
17 /14711
21/18/715

Qil cleanliness level required for

hydraulic components (160 ... 210 bar / 2320 ... 3050 psi)

Operating pressure Change in oil
cleanliness
0 ... 100 bar/ 0... 1450 psi | 3 classes worse
100 ... 160 bar / 1450 ... 2320 psi | 1 class worse
160 ... 210 bar /2320 ... 3050 psi | none
210 ... 250 bar /3050 ... 3625 psi | 1 class better
250 ... 315 bar/ 3625 ... 4570 psi | 2 classes better
315 ... 420 bar /4570 ... 6090 psi | 3 classes better
420 ... 500 bar /6090 ... 7250 psi | 4 classes better
500 ... 630 bar/ 7250 ... 9140 psi | 5 classes better
Max. system pressure [psi] —»
1450 14500
6
5
4
2 3
2 2
£ A
C
g o0
; _1
e | /
2
Y -3
-4
100 1000

Max. system pressure [bar]—»

Influence of the operating pressure on required oil cleanliness
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Required oil cleanliness

The oil cleanliness required in the system is determined by the
component which is most sensitive to dirt. If the component
manufacturer does not provide any specific information about
the required oil cleanliness or filter fineness, it is advisable to
determine the oil cleanliness on the basis of the adjoining tables
(fig. 1).

The listed reference values for normal components refer to a
basic pressure range of 160 ... 210 bar /2320 ... 3050 psi.

If the operating pressure is increased in a system, it is necessary
to improve the oil cleanliness in order to achieve the same wear
lifetime for the components.

The adjoining table lists the required change in oil cleanliness
when the operating pressure increases in relation to the basic
pressure range of 160 ... 210 bar /2320 ... 3050 psi (fig. 2 and
fig. 3).

Using an example, we will now explain the influence of the
operating pressure on the required oil cleanliness, and hence on
the filter fineness.

In a system with gear pump and proportional valves, oil clean-
liness of 20/17/14 to ISO 4406 is required for an operating
pressure of up to 210 bar / 3050 psi. If the operating pressure is
raised to 250 bar / 3625 psi, the table shows that the oil
cleanliness must be improved by 1 class to 19/16/13.

The required oil cleanliness is determined by other influencing

variables as well as the operating pressure:

» expected lifetime of the machine

» costs of repairs / spare parts

» downtime costs due to machine standstill

» requirements for the safety of the system (these are not only
influenced by the cleanliness of the oill)

If one of these aspects is especially important, the required oil
cleanliness should be improved by one class. If two or more
criteria apply, the required oil cleanliness must be up-graded by
two classes.

In the example given above, if high-grade cylinders are used as
well, and if high interruption costs can be expected due to a
system shutdown, 17/14/11 should be recommended as the oil
cleanliness class instead of 19/16/13 (2 classes better).

Page 25

Subject to change - EN/US - 0818



How to determine the required filter fineness

Required ARGO-HYTOS filter fineness

Continuous evaluation of oil samples for several decades has
shown which level of oil cleanliness can be achieved with which
filter fineness under specified system conditions. For full flow
filtration under the least favorable conditions, cleanliness levels
according to ISO 4406 can be achieved with ARGO-HYTOS filter
finenesses as follows:

I I I
30P 17112 ... -I2
,, 16EX2 17/14/10 ... 2.
[}
a |
[}
ey
2
& 10EX2 147177 ... 18/I-
[
F T T T
v
©
e 13/10/7 ... 16
o
G}
o=
<
5EX2 11/8/5 ... 15/1
T T
T T T T

11/8/5 12/9/6 13/10/7  14/11/8  15/12/9  16/13/10 17/14/11

18/15/12

19/16/13  20/17/14 21/18/15 22/19/16 23/20/17 24/21/18

QOil cleanliness according to ISO 4406

Attainable oil cleanliness levels

Depending on the ambient conditions and system conditions,
different oil cleanliness levels can be achieved. Conditions that
can positively influence the degree of purity are:

» design features that reduce the penetration of dirt from
outside (high-quality packing seals in hydraulic cylinders, good
shaft sealing rings)

» tank ventilating filters with fine filter elements

» uniform flow instead of pulsation (caused, for example, by
variable displacement pumps)

» low pressure drop, e.g. when suction filters or off-line filters
are used
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Gap width [um]

Permitted particle size in relation to gap width with (a) large
and (b) small relative movement of the gap surfaces.
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Depending on the influence of one or more of the criteria
mentioned above, the oil cleanliness levels that are achieved will
be at the left end of the bandwidths shown (in favorable cases)
or at the right end (in unfavorable cases).

In the aforementioned calculation example, an oil cleanliness of
19/16/13 was required. Now it should be determined which
ARGO-HYTOS filter fineness is required to achieve this.

According to the chart, filter fineness 16EX2 can be used to
achieve oil cleanliness of 17/14/10 in the most favorable case.
But under unfavorable conditions, it will only be possible to
attain class 20/17/12. On the other hand, filter fineness 10EX2
can reliably achieve the required oil cleanliness of 19/16/13 even
under the most unfavorable conditions.

Necessary fineness to avoid gap and nozzle blockage

Typical phenomena that cause functional failures on hydraulic
components include blockage of gaps and nozzles. Flow control
valves, restrictor valves and servo valves are particularly sus-
ceptible to this problem. If the relative movement of the gap
surfaces is small, there is a greater risk that the gap will clog up
when the size of the dirt particles exceeds 1/3 of the smallest
gap height (characteristic b in the chart below). Bearing the
possibility of blockage in mind, this means that the absolute
filter fineness must be at least equal to the given value, or better
less than this value. The adjoining chart shows how the gap
width and the permitted particle size are related.
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Nominal flow rate

The correct choice of filter size, taking account of application-
specific operating conditions, is the only way to ensure that:

» economically acceptable filter lifetimes are achieved

» even with higher starting viscosity, 100% filtering guarantees
the best possible functional protection for the hydraulic
components, with pressure drops in the system kept to a
minimum

These important criteria must be taken into account when the
nominal flow of a hydraulic filter is determined.

» in practical operating conditions, the filter service life must be
at least 1,000 operating hours (for this purpose,
ARGO-HYTOS operational experience shows that a specific
dirt accumulation of at least 0.07 g per I/min / 0.27 g per gpm
flow rate has to be taken as a basis).

» at nominal flow rate, the bypass valve of the filter must remain
closed during first startup (new filter element) up to a starting
viscosity of 200 mm2/s / 930 SUS (see the following chart).
This corresponds to a temperature of approx. 15 °C /59 °F
with an ISO VG 46 or HLP 46 hydraulic oil.

kinematic viscosity [SUS] _—
0 465 930 1390 1860 2325 2790
4 58,0
/,
3 43,5
N
5 2 — KD Qo, 29,0 El
o =% o
o o
°1 14,5 ©
¢, K o &
0 100 200 300 400 500 600
kinematic viscosity [mm?%s] ——»

Pressure drop of a filter in relation to the kinematic viscosity
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Given that the pressure drop on superfine filter elements is more
or less proportional to the kinematic viscosity, the approximate
permitted flow rate on a filter for pressure fluids that vary from
ISO VG 46 can be determined as follows:

Vi
V2

Q... = Qx

max

Q..= permitted maximum flow with a pressure fluid that
varies from ISO VG 46

Q, = nominal flow rate based on ISO VG 46

v, = kinematic viscosity of the ISO VG 46 pressure fluid

at 15 °C /59 °F (corresponds to 200 mm2/s / 930 SUS)

= kinematic viscosity of the variant pressure fluid at
15°C/59 °F

When using hydraulic oils of higher viscosity, a lower flow rate is
permitted as compared with the nominal flow rate. For low-
viscosity media, on the other hand, a higher flow load compared
to the nominal volume flow is possible, but the flow velocities
listed below must be taken into account.

When hydraulic oils of different viscosity classes are used, this
results in the following factors for Qu:

ISO Factor for
viscosity class Q,
22 2.60
32 1.60
46 1.00
68 0.60
100 0.38
150 0.23
220 0.14
320 0.09

The following flow speeds in pipes and hoses should not be
exceeded:

» suction line: 1.5 m/s / 4.9 ft/s
» return line: 4.5 m/s / 14.8 ft/s
» pressure line up to 100 bar / 1450 psi: 6 m/s/ 19.8 ft/s

» pressure/high-pressure line up to 250 bar / 3625 psi:
8 m/s/26.3 ft/s

» high-pressure line up to 600 bar /8700 psi: 12 m/s / 39.4 ft/s

All nominal flow rates indicated by ARGO-HYTOS are based on
the criteria listed before, which have been fully tried and tested
in practice.
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How to determine the required dirt capacity

In many cases, the user indicates either the required filter
lifetime in operating hours (OH in the formulas) or the dirt
capacity in grams of ISO MTD.

If the lifetime is specified (usually it is identical to the intervals
between replacements according to the operating and
maintenance instructions), a safety factor of 1.2 to 2.0 should
be applied in order to calculate the required ISO MTD capacity
of the filter element.

The safety factor is based on the importance or weighting of
criteria such as

» nature of influences from the environment (dust, moisture,
temperature)

» following the maintenance instructions (original spare parts,
oil quality, intervals between replacements)

» filter monitoring by clogging indicators
» preventive replacement of filter elements

The required set point dirt capacity in grams ISO MTD is
calculated according to this formula:

Specified lifetime
1000 OH

Dirt capacity setpoint = xS xSPS xQ

Specified
lifetime = desired filter lifetime in operating hours (OH)
S = safety factor (1.2 ... 2.0)
SPS = specific dirt ingression in g per I/min resp.
g per gpm /1000 OH
Q = pumped flow rate of the working pump in

l/min resp. gpm
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Plastic injection
hydraulic presses

Systems with open circuit

SPS values for typical hydraulic systems
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moulding machines

SPS values

SPS = specific dirt ingression, indicated in g per I/min resp.

g per gpm pumping flow in 1000 operating hours.

In the Multi-Pass test, the dirt capacity of a filter is determined
with the help of a test dust whose chemical and physical
characteristics cannot be compared to those of dirt that occurs
in practice. The filter lifetimes that can actually be achieved in
various hydraulic systems under practical conditions can only be
determined by extensive investigations in the field. The SPS value
represents the relationship between the dirt capacity determined
in the Multi-Pass test and the filter lifetime that can be achieved
in practice. SPS values for commonly used hydraulic systems are
shown in the chart.

These experience values refer to a machine concept with
well-protected hydraulic cylinders and highly efficient tank
ventilating filters.

For systems and equipment that are not included in this list,
please consult ARGO-HYTOS for the relevant SPS value.

How to determine the lifetime

The calculated dirt capacity should now be compared with the
ISO MTD values shown in the ARGO-HYTOS data sheets, taking
account of the filter fineness that has already been determined,
and the nominal flow rate.

If the selection table shows that the dirt capacity of the selected
filter varies substantially from the calculated value, it may be
necessary to select the next largest type. If the variance is
insignificant, the decision is ultimately up to the user. The
lifetime in hours can then be determined as follows:

Dirt capacityactual

x 1000 OH
SxSPSxQ

Lifetime

actual

If the result varies substantially from the specified lifetime, you
should again verify the initial data and safety factors, and check
whether the system has been classified in the correct machine
group based on the SPS value.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

The reference \
variable here is not
the flow rate of the
supply/filling pump,
but the relevant
value for the high-
””” pressure pump or
the hydraulic motors.

Average X

System more dirty

Average X

System cleaner

, Construction machines Construction machines, floor |
. (excavators, loaders, etc. ) conveyors and vehicles,
! runway equipment

Closed hydrostatic drives
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Further considerations

Before you finally determine the hydraulic filter that is suitable,
you should also clarify these points:

Design-related factors:

» accessibility for changing the filter element
» type of clogging indicator

» positioning / dimensions of the oil tank

» level differences / angles

» connection threads / flanges

.

Clogging indicators High-pressure filters with flanged /
threaded connection
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We are certain that these Guidelines have provided you with some important information and that they will help you to
reach a decision. However, the Guidelines cannot be a substitute for personal advice from our qualified filter specialists,
nor are they intended as such.
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Flow chart filter selection procedure

Determine the correct
type of filter

Determine the required
filter fineness

Determine the required
filter size

Further
considerations

Suction filter
Return filter
Return-suction-Filter
Pressure filter
High-pressure filter
Off-line filter
Ventilating filter

Clogging indicator

Determine the required
level of oil cleanliness

Select size based
on nominal flow rate

Design-related
factors

Assign the required filter
fineness

Determine the required
dirt capacity

Hydraulic factors

Check the filter fineness
for prevention of
gap and nozzle blockage

Determine the lifetime
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Hydraulic Oils - Vehicle Gear Oils - ATF-Oils - MIL-PRF-5606
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Temperature [°F] _—
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» The actual viscosity-temperature behavior may vary from the characteristic curves for average values which are indicated here.
For a precise determination, the information from the respective oil manufacturer should be used.

» On request we will send you a file (MS Excel) with the viscosity curves of common hydraulic media.
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Use of Components in Systems

with environmentally friendly hydraulic fluids

Environmentally friendly hydraulic fluids

At present, three groups of environmentally sound’ or environ-
mentally compatible' hydraulic fluids are used:

» Native esters (HETG), e.g., rapeseed oil
» Synthetic esters (HEES), e.g., dicarboxylic acid ester
» Polyalkylene glycols (HEPG), e.g., polyethylene glycol

Chemical resistance tests

The chemical resistance of ARGO-HYTOS products is currently
tested with typical representatives of the groups native esters
(HETG), synthetic esters (HEES) and mineral oils (HL, HLP, HLPV).

Ventilating Filters, Filling and Ventilating Filters,
Accessories for Filters and Tanks

Native esters (vegetable oils)

The current level of knowledge shows that the above mentioned
components can be used in vegetable oils without any problems,
provided that the vegetable oils are kept free of water during
operation.

If water is allowed to enter, the sealing materials (as well as
metal components) may corrode due to hydrolytic? separation of
the rapeseed oils.

Synthetic esters

The current level of knowledge shows that the above mentioned
components can be used in synthetic esters without any
problems.

Hydraulic Filters

Native esters and synthetic esters

In fluids of these groups, ARGO-HYTOS filters can be used
without any problems. For these components no chemical
resistance problems occur in case of no other sealing materials
than NBR3 is specified by the fluid manufacturer and provided
that the subsequent recommendations are observed.

Polyalkylene glycols

If you intend to use the hydraulic filters for fluids of the polyalky-
lene glycol type (HEPG), it is essential that you first consult
ARGO-HYTOS.

' The terms “environmentally sound” and “environmentally compatible”
should be regarded in relation to mineral oil-based hydraulic oils (fluids).
The term “environmentally friendly”should not be used in connection
with hydraulic fluids.

2 Separation into glycerine and fatty acid

3 In oil hydraulics NBR sealing materials are standard. If in the technical
datasheet of the used oil a higher quality sealing material than NBR is
recommended, ARGO-HYTOS should be consulted.

4 e.g. condensation water

> Deposits which have built up during operation with mineral oil are
loosened

www.argo-hytos.com

Required Replacement Intervals
for ARGO-HYTOS Filter Elements

Initial fill of hydraulic systems

Hydraulic components are normally tested with mineral oil.
Rapeseed oil-based hydraulic fluids and synthetic esters can both
be mixed with mineral oils.

With native esters (vegetable oils)

» First filter element change after running-in period, but not
later than after 50 operating hours.

» Second filter element change after 500 operating hours,
together with change of hydraulic fluid

Subsequent filter element changes every 1000 operating hours
and / or always together with hydraulic fluid change, but at least
once a year. The hydraulic fluid should be tested by the supplier /
manufacturer in all cases after 1000 operating hours, and
thereafter at intervals of 300 operating hours, owing to the risk
of hydrolysis? if water enters.

With synthetic esters

» First filter element change after running-in period, but not
later than after 50 operating hours.

» Second filter element change after 500 operating hours,
together with change of hydraulic fluid.

Subsequent filter element changes every 1000 operating hours
and/or always together with hydraulic fluid change, but at least
once a year.

Changing the oil type of hydraulic systems to native or
synthetic esters

After filling with vegetable oil or synthetic ester for the first time,
and using new filter elements, the entire hydraulic system should
be flushed. All hydraulic functions should be operated several
times to ensure that any residue of used oil is flushed out of the
entire system. After this first flushing process, a full oil change
should be carried out, whereby the filter elements should also be
replaced with new ones.
As both vegetable oils and synthetic esters have good dirt
dissolving® properties, the
» first filter element change should be made approx. 10 ... 20
operating hours after changing the oil type.

All subsequent filter element changes should be carried out at
the same intervals as for initial fill of hydraulic systems (see
above).

Subject to change - 00.20-EN/US - 0818
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Taking Oil Samples from Hydraulic Systems

Basic requirements

Particle counting and oil sample analysis

Counting the particles contained in an oil sample and analyzing
the oil condition is very complex.

The information value of the analysis exclusively depends on
whether the particle distribution of the oil sample is representative
to the oil situation of the hydraulic system. Therefore we ask you
to observe the following instructions and to take special care
when taking samples.

Sampling points

When selecting sampling points make sure that representative
samples are withdrawn from the system (for more information
see Adequate Sampling Points).

Sampling time
Samples must be taken at machine operating temperature.

Sampling bottles

The sampling bottles supplied by ARGO-HYTOS are thoroughly
cleaned. They may only be taken out of the plastic bag right
before sampling.

Sampling conditions

On mobile hydraulic systems preparation of the oil sampling as
well as the oil sampling itself should be carried out at locations
where external contamination through airborne particles is
prevented. Samples taken under windy or rainy conditions cause
special problems (water makes any particle counting worthless).

Adequate sampling points

Systems with in-line filters, pressure filters or high-pressure filters
Sampling downstream of the filter

» by means of a special sampling valve or
» by means of a micro port and hose

Systems equipped with tank-mounted return filters
Sampling upstream of the filter

» by means of a special sampling valve or
» by means of a micro port and hose

Systems equipped with suction filters
Sampling
» by means of a special sampling valve or

» by means of a micro port and hose connected to the pressure
line or

» from the oil tank, using special equipment, if no other method
is possible

www.argo-hytos.com

Sampling

Before an oil sample has been withdrawn from a hydraulic
system (when the operating temperature has been reached) the
hydraulic fluid should be re-circulated at maximum flow rate for
at least 5 to 10 minutes. All machine movements should be
actuated several times.

Sampling by means of a special sampling valve or a micro
port and hose

This is the most reliable method for obtaining reproducible
results as secondary contamination will effectively be prevented.
Furthermore, the sample will be directly taken from the oil flow.
On hydraulic systems operated on a fixed location, sampling is
possible without shutting down the system.

When taking a sample you are requested to proceed as follows:

» While the pump is operating (max. flow rate) open the
sampling valve and drain a sufficient quantity of fluid
(approx. 2 1/ 0.5 gal) into a separate container in order to
flush the sampling valve and dead volumes in the area of the
sampling port. Never take a sample right after opening the
sampling valve.

» Open the plastic bag, take the sampling bottle, remove the
screw cap and hold it without touching its inner surface.

» Place the bottle directly under the fluid stream and fill it up to
at least 50%, max. up to 80%.

Please note: Reduce the bottled quantity instantly in case the
prescribed maximum has been exceeded.’

» Seal the bottle with the screw cap immediately, close the
sampling valve afterwards.

» Label one of the self-sticking tags (to be found in the plastic
bag) and stick it to the outward-cleaned bottle.

» Operating hours: ..........cccccoeenenn.
Y TYPE

> Dater
> COMPANY: o

» Fill in the data sheet (00.320). Please answer the questions
accurately.

» Send the oil samples together with the data sheet to
ARGO-HYTOS.

' To prepare the sample in our laboratory (homogenization) a volume of min.
130 ml/ 0.03 gal and max. 200 ml/ 0.05 gal will be required (by using
250 ml/0.07 gal sampling bottles provided by ARGO-HYTOS).

Page 35

Subject to change - 00.300-EN/US - 0818



Sampling from the tank Remark:

This sampling method should only be applied in exceptional In case the oil sampling will be carried out together with a filter
cases. element change, please label the contaminated filter element
Please contact a staff member of our research department if and send it to ARGO-HYTOS, together with the filled in data
there is no other possibility to sample. He will advise you. sheet (00.320).
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Datasheet
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Oil sampling O Filter element change O

Company

Address

Machine / application

Type / model

Operatinghours ____h Year of manufacture
Oil sampling / element change date - by
Operating hours of oil h

Circulation time through filter before sampling O mn O h

Operatinghrsofelement _—— h  Tankvolume 0O | O gal

Filter tpye

Filter identification

Industry

Phone

Manufacturer

Chassis / machine no.

Power kW ( HP)
from company

Designation / type of oil

Max. operating temp. O °Cc O °F

Manufacturer

Element fineness ___ um O nom. O  abs. Clogging indicator O no 0O optical O electr O electr/opt.
Sampling location O Upstream filter O Downstream filter O Tank
O Others
Sampling through O System valve O Minimess O Vacuum bottle
O Others
Hydraulic circuit O Closed O Open O Ventilating filter
Type Manufacturer
Hydraulic pump O Variable displacement O Fixed displacement Design
Type Manufacturer
Capacity - O I/min O gpm Operating pressuremax. —— 0O bar O psi
Field of application O Construction site equipment O Machine tool O Hydraulic press O Injection moulding
O Others
Maintenance Last hydraulic fluid change at operating hours on

Prescribed fluid change interval after every

Last element change / cleaning at

Recommended element change interval after every
Repairs O No
O Yes, at . operating hours

Contact person

operating hours resp. months

operating hours on

operating hours resp. months

Type of repair

Phone / Email

Confirmation: We hereby confirm that the oil sample(s) in question does (do) not contain PCB (polychlorinated biphenyl) nor PCT (polychlorinated terphenyl).

Place Date

www.argo-hytos.com

Stamp and signature
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Maintenance of Hydraulic and Ventilating Filters

General

The task of filters is to remove solid particles from hydraulic and
lubrication systems. As a result the filter contaminates itself.

Ventilating filters contaminate due to the dusty ambient air.

To avoid malfunctions in the system, the maintenance intervals
recommended by the manufacturer should be observed.

In filtration we differentiate between 2 filtration principles:

» Depth filters with chaotically arranged fibers (e.g. glass fibers,
polyester fibers)

» Surface filters with geometrically defined gaps (e.g. filter mesh
of metal or plastic wires)

With depth filters open pores or gaps in the filter material are
clogged by different sized dirt particles and thus the differential
pressure continuously increases. Cleaning such a filter is not
possible.

Surface filters hold back all particles which are larger than the
mesh size. Particularly strainers with a mesh size smaller 60 ym
might be completely clogged at high contamination. These
filters are cleanable.

Ventilating filters

ARGO-HYTOS ventilating filters are depth filters. These filters
cannot be cleaned.

For operational safety reasons and to simplify maintenance, the
housings cannot be opened. Changing the filter element is
therefore not possible.

ARGO-HYTOS recommends changing the ventilating filters every
1000 operating hours, at least once a year.

This applies to the operation of filters with the nominal volume
flow rates specified by ARGO-HYTOS.

Ventilating filters

www.argo-hytos.com

Hydraulic Filters
Maintaining filters with clogging indicator

By the use of a clogging indicator the pending filter maintenance
is indicated and this results in an optimum utilization of the dirt
holding capacity.

Clogging of the filter element and thus the differential pressure
increase with growing lifetime.

The clogging indicator monitors the differential pressure and
generates an electrical and / or optical signal as soon as the
preset value is reached.

It should be noted that:

The differential pressure at the filter element increases not just
due to clogging but also with the volume flow and the kinematic
viscosity of the hydraulic fluid.

Therefore, the signal of the clogging indicator can be ignored If
it occurs at high viscosity (low temperature of the hydraulic fluid)
or exceeded flow rate.

So the filter element has to be replaced as soon as possible if
the clogging indicator responds and causes a continuous signal
at operating temperature and nominal flow.

Maintaining filters without clogging indicator

Depth filters

Should the ARGO-HYTOS filters be operated with the volume
flow rates indicated in the catalogue with a medium dirt ingress
of 0.07 g per I/min /0.27 g per gpm, a maintenance interval
of 1000 operating hours, at least once a year is recommended.

Taking into account the specific operating conditions, the
maintenance interval may differ from this indication.

Depth filter (EXAPOR®MAX 2 filter element)
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Surface filters

Due to their filter fineness, normally larger than 60 pm, surface
filters cannot produce a sufficient oil cleanliness and are
therefore used to protect the system.

The robust design allows the use in many applications through-
out the entire lifetime, provided that visual inspections are
regularly performed and that the filter elements are cleaned if
necessary.

For cleaning we recommend:

» Cleaning in ultrasonic bath for a few minutes. As an
alternative, put filter in cleaning agent for approx. 15 minutes
and remove dirt from the outside using a brush.

» Then flush with fresh cleaning fluid from the inside to the
outside.

» Blow out with compressed air from the inside to the outside.

In any case be careful that no dirt enters the inner side
(clean oil side) of the suction filter.

This kind of cleaning can be performed up to 3 times, then
the filter has to be replaced.

Exceptions
Suction filter without sealing point to the surrounding

To guarantee lowest differential pressures in the suction line, a
fixed maintenance interval is advisable.

The ARGO-HYTOS suction filters of series AS are surface filters
and have a robust design with metal end caps, inner frame and
filter mesh, so that cleaning as above described is possible.

Suction filter without sealing point
to the surrounding
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Suction filter with sealing point to the surrounding

The operational reliability of seals reduces with increasing
lifetime. Thus suction filters as e.g. products of the ARGO-HYTOS
series SO have to be replaced regularly, preferably in connection
with the change of the hydraulic fluid

It is recommended to install a new filter every 2000 operating
hours, at least every 2 years. In this case be careful that no
dirt enters the inner side (clean oil side) of the suction filter.

Suction filters with synthetic fabric should not be cleaned
but replaced.

Suction filter with synthetic fabric and
sealing point to the surrounding

High pressure safety filter

Due to their design it is not economical to replace filter elements
of high pressure safety filters, so that a new filter has to be
installed when servicing.

Servicing should always be performed when the system is
repaired as a result of a larger damage.

High pressure safety filters

Additional information

ARGO-HYTOS recommends to check the seals with each filter
maintenance and replace them if necessary.

Maintenance kits consisting e.g. of filter element, housing seal
and maintenance instructions can be put together individually.

All by ARGO-HYTOS announced functionalities of the complete
filters as well as the excellent characteristics of the filter element
can only be guaranteed when using original ARGO-HYTOS spare
parts.

www.argo-hytos.com
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Technical Recommendation
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Storage of Replacement Filter Elements

Tips for storage

ARGO-HYTOS replacement filter elements are
usually supplied in a film tube so that they do not
become dirty during transport and storage.

High quality cardboard boxes guarantee safe
transport and storage / handling.

The label used bears a QR code, serves as a closure
seal and thus ensures the new and unopened product
condition.

www.argo-hytos.com

ARGO-HYTOS filter elements
are available in two basic types:

> Surface filters with geometrically defined gaps
(e. g. screen elements with filter mesh made of
metal or plastic wires)

>  Depth filters with chaotically arranged fibers
(e. g. elements with non-woven materials made
of glass fibers, polyester fibers or cellulose fibers)

The replacement filter elements for service purposes are usually
packed in a plastic bag for dust proofing and then in a folding
box. Often, accessories such as gaskets, seals or screws are
enclosed.

When storing these spare parts the products have to be pro-
tected from heat sources and direct insolation. Ideally, storage
takes place in a dry room with 0 ... +25°C/+32 ... +77 °F and
relative air humidity below 65% (similar to DIN 7716).

Although there is no expiration date on the packaging of the
replacement filter elements, ARGO-HYTOS recommends storing
these goods no longer than four years, even though the guide-
lines above are considered. Especially the glue and binder in the
filter media of non-woven materials lose more and more of their
required technical characteristics during prolonged storage.

Screen elements having metal fabrics are an exception. When
stored correctly, they can be kept longer than four years due to
their robust design, which allows the usage of such elements in
many applications throughout the entire machine lifetime.
However, regularly performed visual inspections and filter element
cleaning based on necessity are vital prerequisites for a long
usage. Cleaning processes can be performed up to three times;
after that, the filter element must be replaced.

Products having synthetic fabrics should not be cleaned but
always replaced.

Filter elements that have been oil-wetted cannot be put in storage
again, even if they were used only a short period of time. They
need to be disposed of. Please always drip off and drain the
wetted filter elements prior to disposing of them in accordance
with environmental regulations.
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Product Overview

High Performance / Lightline

High Performance High Performance
Series S0.0426 S0.0638 AS010 AS025 ASO040 AS060 ASO080 AS100 AS 150

60 I/min 160 I/min 15 I/min 35 I/min 60 I/min 90 I/min 120 I/min 200 I/min 350 I/min

Nominal flow rate 159gpm 423gpm 40gpm 92gpm 159gpm 23.8gpm 31.7gpm 52.8gpm 92.5gpm

Connection DN 32 DN 60 G % G 3% G1 G1% G 1% G2 G 2%

Operating pressure

High Performance High Performance Lightline

il

LS025 LS035 LS040 LSO075 ESO075 ES094 « -if0riy SbiElr gl o g iy

25 I/min 33 I/min 40 I/min 75 I/min 45 I/min 70 I/min 30 I/min 40 I/min 50 I/min 90 I/min
6.6gpm 87gpm 10.5gpm 19.8gpm 11.9gpm 185gpm 7.9gpm 10.6gpm 13.2gpm 23.8 gpm

G% G 1% SUels G
-12 SAE -20 SAE SJ0sap  “20SAE
Return Filters
High Performance High Performance

i el

D 090 D 100 D 170 D 230 E 043 E 072 E 094 E 103 E 143 E 212 E 222

851/min 110 /min 170 I/min 225 I/min 35 I/min 70 I/min 50 I/min 110 I/min 135/min 190 I/min 220 I/min
22.5gpm 29.1gpm 449gpm 59.5gpm 9.2gpm 185gpm 13.2gpm 29.1gpm 35.7gpm 50.2gpm 58.1 gpm

G % Gl G % G % G3/G1 G 1%
-12 SAE -20 SAE -12 SAE -12 SAE -16 SAE -20/-16 SAE

10 bar / 145 psi

High Performance High Performance

FR043 FRO072 MFE 200

35 I/min 70 I/min 200 I/min
9.2gpm 18.5gpm 52.8 gpm

ID 16 D19 G 1a*

6 bar /87 psi 10 bar / 145 psi

* for optional connections see catalog sheet
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Product Overview

High Performance / Lightline

Return Filters

High Performance

o1 1 11wV T T vwil

E 441 E 451 E 461 E 641 E 700 E 444 E 454 E 464 E 644 E 303 E 503 E 703

270 1/min 480 I/min 600 I/min 680 I/min 800 I/min 270 I/min 525 I/min 600 I/min 680 I/min 500 I/min 750 I/min 900 I/min
71 gpm 127 gpm  159gpm 180gpm 211gpm 71 gpm 139 gpm 159gpm 180 gpm 132gpm 198 gpm 238 gpm

@ 142 (chamber of reservoir) @167 2xG 1% /SAE 1%, G334 + G 1* 2x G 1% /SAE 1Y%,
-24 SAE/SAE2 /-16 SAE G#h+G1*
SAE 2%2/-16 SAE

10 bar / 145 psi

AN

RFL090 RFL 100 RFL170 RFL230 RFT 043 RFT072 RFT 103 RFT 125 RFT 222 RFT 454 RFT 464

100 I/min 120 I/min 190 I/min 290 I/min 50 I/min 90 I/min 125 1/min 175 /min 270 I/min 500 I/min 650 I/min
26 gpm 32 gpm 50 gpm 77 gpm 13 gpm 24 gpm 33 gpm 46 gpm 71 gpm 132 gpm 172 gpm

2xG 1%/
SAE12+G % +G 1
-24 SAE / SAE 2

G 1%
-20 SAE

10 bar / 145 psi

Return-Suction Filters

High Performance

YT iTr

E 068 E 088 E 178 E 258 E 084 E 158 E 198 E 248 E 328 E 498 E 598 E 998

80 I/min 100 I/min 210 I/min 250 I/min 80 I/min 180 I/min 200 I/min 250 I/min 470 I/min 600 I/min 630 I/min 850 I/min
21.1gpm 26.4gpm 555gpm 66gpm 21.1gpm 47.6gpm 52.8gpm 66.0gpm 1242gpm 1585gpm 166.4gpm 224.6 gpm

G 1%/ SAE 2,
G %/ G G S EE Gl - LS Gal s s B

cx G 12 SAE/ G1/G1%k -24 SAE/SAE2 + G#% G/
12 SAE 16 SAE vy 16 SAE / - 20 SAE e -24 SAE / SAE 2,

2x -20 SAE / SAE 172,
-12 SAE, -16 SAE

10 bar / 145 psi

* for optional connections see catalog sheet
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Product Overview

High Performance / Lightline

Filter Cooling Units

4~

FNK 050 FNK 100

75 /min 125 I/min
19.8gpm 33 gpm

G 1%
10 bar / 145 psi

Pressure Filters

G % G %* G G%/G1

-8SAE  -12 SAE* - 8 SAE -12 SAE/-16 SAE

100 bar / 1450 psi

High Pressure Safety Filters

High Performance

HD 040 HD 081 HD 150

40 I/min 80 I/min 100 I/min
10.6gpm 21.1gpm 26.4 gpm

G %
-12 SAE

500 bar /7250 psi

M22 M26

* for optional connections see catalog sheet
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High Performance

High Performance

pIeF T RET R

D 042 D 062 D 072 D 112 D 152

44 |/min - 90 l/min 48 1/min 130 /min 170 I/min
11.6gpm 23.8gpm 12.7gpm 34.3gpm 449gpm 66.0gpm 79.3gpm 92.5gpm

- 20 SAE /-24 SAE
63 bar /914 psi

FNL 1000 FNL 2000

1450 I/min
146.6 gpm 383 gpm

SAE 4

40 bar / 580 psi

www.argo-hytos.com
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Product Overview

High Performance / Lightline

High Pressure Filters

High Performance

HD049 HDO069 HD152 HD172 HD319 HD419 HD619 HD790 HD 990
751/min 105 1/min 175 l/min 190 I/min 330 I/min 380 I/min 450 I/min 750 I/min 1000 I/min
19.8gpm 27.7gpm 46.2gpm 50.2gpm 87.2gpm 1004gpm 1189gpm 198.1gpm 264.2gpm

G3% /G1
G2 G % 12 SAE/ G1 G 1% G 1% SAE 2
-8 SAE -12 SAE 16 SAE -16 SAE -20 SAE -24 SAE

630 bar /9137 psi

High Performance

HD 044 HDO064 HD314 HD414 HD614 HD417 HD 617

751/min 105 1/min 300 I/min 360 I/min 400 I/min 350 I/min 420 |/min
19.8gpm 27.7gpm 79.3gpm 95.1gpm 1057gpm 92.5gpm 111 gpm

@15 mm @31 mm
@ 0.59 inch @ 1.22 inch

500 bar /7250 psi

SAE 1% SAE 172

Ventilating Filters / Vandalism Proof Filling and Ventilating Filters / Vandalism Proof

High Performance

Sveee [T

L1.0406 L1.0506 L1.0706 L1.0807 L1.0808 L1.0809 LE.0716 LE.0817 LE.0827 LE.0818 LE.0819

135 I/min 150 I/min 250 I/min 850 I/min 550/ 850 I/min 250 I/min 550/ 850 I/min 550/ 850 I/min
32 gpm 40 gpm 66 gom 225 gpm 145/225 gpm 66 gpm 145/225 gpm 145/225 gpm
M22x1.5* M22x1.5* M42x2* M60x2* M24x2 G %* 6 hole flange (DIN 24557/T2)

Desiccant Breathers

High Performance

LT.1021 LT.1325

300 I/min 400 I/min
79.3 gpm 105.7 gpm

G % G 1%

* for optional connections see catalog sheet
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ARGONN
BN HYTOS

50.0426 - S0.0638

In-tank mounting - Hose connection up to DN 60 - Nominal flow rate up to 160 I/min / 42.3 gpm

Suction Filter S0.0426

www.argo-hytos.com

Application
In the suction line of pumps of hydraulic or lubricating circuits.

Performance features

Protection against malfunction:

By full-flow filtration in the suction line, particularly the pumps
are protected from coarse dirt particles that have remained in
the system after manufacture or repair, or enter the system
when it is filled with oil.

Special features

The robust construction with hose fittings, corpus out of
reinforced plastics and embedded mesh screen material offers
the following advantages:

» high reliability at low dead weight
» enormous shock and vibration resistance
» easy mounting

Construction

Flow direction from outside to center. By using optimized filter
material, pressure drops are kept down.

The suction filters operate without by-pass valves. This guaran-
tees continuous full flow filtration.

Filter maintenance

These suction filters have to be replaced on regular basis, e.g.
together with the replacement of the hydraulic fluid. It is
recommended to change the filter every 2 years or every 2000
operating hours, depending on what occurs first.

When replacing, it is inevitable to prevent any dirt from entering
the inner side (clean oil side) of the filter.

Please refrain from cleaning these suction filters.
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Characteristics

Nominal flow rate

Up to 160 I/min / 42.3 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» pressure drop Ap < 0.035 baratv =35 mm?s

< 0.507 psiatv =162 SUS

<0.25 bar/3.62 psi

at 1/3 of the nominal flow rate and
v =4,000 mm%s /18,600 SUS

(~ HLP 46 at -20 °C / 4 °F)

» pressure drop Ap

» flow velocity in the

connection lines <1.5m/s/ 4.9 ft/s

Connection

Fittings for hoses up to DN 60.
Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness
135 pm, 280 pm

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +80 °C (temporary -40 °C ... +100 °C)
-22 °F ... +176 °F (temporary -40 °F ... +212 °F)

Materials

Corpus: Polyamide, GF reinforced
Cap: Polyamide, GF reinforced
Seal: NBR (FPM on request)
Filter mesh: Polyester

Viscosity at nominal flow rate

» v< 60 mm?¥s /280 SUS at operating temperature

» as start-up viscosity vimax equivalent to the permitted pump
inlet pressure (refer to diagram D1), Ap to be determined as a
function of the viscosity (take pressure loss in connection lines
into account!)

Mounting position

Optional, preferably in horizontal position.
Under all operating conditions (min. oil level, max. inclination)
the suction must occur under the oil level.

Ap-curves for filters in Selection Chart, column 3

Pressure drop as a function of the
flow volume at v =35 mm?%s/ 162 SUS

Q [gpm] —»

0 531706 159 21.1 264 31.7 37.0 42.3 47.6 52.8

T 0.05 0.7 T
_ 004 06 _
B / Z
2 003 04 <
<
\2 % -
0.02 / 0.3
1 <
0.01 / — > — 0.1
/
=
0 20 40 60 80 100 120 140 160 180 200

Q [/min] —p
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»

0 927 1854 2781 3708 4635
T 0.25 36 T
—0.20 ~1 2.9
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Selection Chart
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¢ S/ EEE S S S S
I/min um cm? mm mm | mm | mm | mm mm kg
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S0.0426-02 30 D1/1 135 115 32.0 | M42x2 60 39 251 198 | AF50 1 0.09
S0.0426-13 60 D1/2 280 115 32.0 | M42x2 60 39 251 198 | AF50 1 0.09
S0.0638-01 80 D1/3 135 320 60.5 | M64 x 2 85 55 370 290 | AF65 1 0.17
S0.0638-03 160 D1/4 280 320 60.5 | M64 x 2 85 55 370 290 | AF65 1 0.17
gpm pum inch? | inch inch | inch | inch | inch mm lbs
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S0.0426-02 7.9 D1/1 135 18 1.3 M42x2 | 24 1.5 9.9 7.8 | AF50 1 0.20
S0.0426-13 | 15.9 D1/2 280 18 1.3 M42x2 | 2.4 1.5 9.9 7.8 | AF50 1 0.20
S0.0638-01 | 21.1 D1/3 135 50 2.4 M64x2 | 3.3 2.2 146 | 11.4 | AF65 1 0.37
S0.0638-03 | 42.3 D1/4 280 50 2.4 M64x2 | 3.3 2.2 146 | 11.4 | AF65 1 0.37

Remarks:
The filters listed in this chart are standard filters. If modifications are required we kindly ask for your request.

23 mm/
0.91 inch
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Drog Y. JBE vl N IR NS SO . D _ K
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Recommended port sizes ‘—LJT_
M*_.:._L.\_..
L,

*The thread dimensions do not exactly conform to the DIN ISO standard thread (functioning with the DIN ISO standard thread is guaranteed)
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Quality Assurance

Quality management according to DIN EN 1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942 Verification of fabrication integrity (Bubble Point Test)

ISO 2943 Verification of material compatibility with fluids

ISO 3968 Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet
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ARGONN
BN HYTOS

AS 010 - AS 025 - AS 040 - AS 060 - AS 080 - AS 100 - AS 150

In-tank mounting - Connection up to G2%2 - Nominal flow rate up to 350 I/min / 92.5 gpm

Suction Filter AS 080

www.argo-hytos.com

Application
In the suction line of pumps of hydraulic or lubricating circuits.

Performance features

Protection against malfunction:

By full-flow filtration in the suction line, particularly the pumps
are protected from coarse dirt particles that have remained in
the system after manufacture or repair, or enter the system
when it is filled with oil.

Special features

The robust construction with end caps, inner core and mesh
screen material, all out of metal, offers the following
advantages:

» maximum reliability at increased operating temperatures
» enormous shock and vibration resistance

Construction

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces
» low pressure drop
» long service life

Filter maintenance

» Cleaning in ultrasonic bath for a few minutes.
As an alternative, put suction filter in cleaning agent for
approx. 15 minutes and remove dirt from the outside
using a brush.

» Then flush with fresh cleaning fluid from the inside to the
outside.

» Blow out with compressed air from the inside to the
outside.

In any case, be careful that no dirt enters the inner side
(clean oil side) of the suction filter.
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Characteristics

Nominal flow rate

Up to 350 I/min / 92.5 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» pressure drop Ap < 0.035 bar at v = 35 mm?/s

< 0.507 psi at v =162 SUS
» closed by-pass valve at v <200 mm?/s /927 SUS

» flow velocity in the

connection lines <1.5m/s/4.9 ft/s

Connection

Threaded ports according to ISO 228 or DIN 13.
Sizes see Selection Chart, column 7,
(other port threads on request).

Filter fineness
100 pm

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Page 52

Materials

)

M

AS 010-00/ AS 025-01 / AS 040-01 / AS 060-01 / AS 150-01
end caps out of steel,

support mesh out of steel, zinc plated,

filter mesh out of stainless steel (1.4301)

AS 080-01/ AS 100-01

end cap with hexagon out of aluminum,
bottom end cap out of steel,

support mesh out of steel, zinc plated,
filter mesh out of stainless steel (1.4301)

AS 040-71

end caps out of steel,

filter mesh out of stainless steel (1.4301)
AS 080-81/ AS 100-81

end cap with hexagon out of aluminum,
bottom end cap out of steel,

filter mesh out of stainless steel (1.4301)

Viscosity at nominal flow rate

)

)

v < 60 mm?/s / 280 SUS at operating temperature

start-up viscosity vmax €quivalent to the permitted pump inlet
pressure (refer to diagram D), Ap to be determined as a
function of the viscosity (take pressure loss in connection lines
into account!).

Mounting position

Optional; versions equipped with bypass valve preferably in
horizontal position.

Under all operating conditions (min. oil level, max. inclination)
the suction must occur under the oil level.

www.argo-hytos.com
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Ap-curves for filters in Selection Chart, column 3

m Pressure drop as a function of the
flow volume at v = 35 mm?/s / 162 SUS
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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kinematic viscosity at nominal flow

v [SUS]

—
0 927 1854 2781 3708 4535
T T 0.25 36
~ =020 2.9
é § 1 /
& Sois e —— 22
+ /
0.10 _C 5
7
0.05 0.7
/
—
0 200 400 600 800 1000

vImm¥s] —p

Subject to change - 10.10-EN/US - 0818

Ap [psi] —»

Ap [psi] —»

Page 53



Selection Chart
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I/min gm | cm? bar mm | mm | mm [ mm kg

1 2 3 4 5 6 7 8 9 10 11 12 13 14
AS 010-00 15 | D1/1 | 100 | 155 - GY%. | 45 82 60 | AF27 | 1 | 0.13 -
AS 025-01 35 | D1/2 | 100 | 420 - G¥% | 69.5 | 91 75 | AF36 | 1 | 0.24 -
AS 040-01 60 | D1/4 | 100 | 650 - G1 | 695 | 133 | 117 | AF41 | 1 | 0.30 -
AS 040-71 60 | D1/3 | 100 | 650 -0.3 G1 | 695 | 133 | 117 | AF41 | 2 | 0.30 -
AS 060-01 90 | D2/1 | 100 | 1030 - G1% | 70 | 205 | 185 | AF50 | 1 | 0.42 -
AS 080-01 | 120 | D2/2 | 100 | 1280 - G1% | 100 | 182 | 165 | AF70 | 1 | 0.50 -
AS 080-81 | 120 | D2/2 | 100 | 1400 | -0.3 | G1%| 100 | 182 | 165 | AF70 | 2 | 0.50 -
AS 100-01 | 200 | D2/4 | 100 | 2300 - G2 | 100 | 213 | 196 | AF70 | 1 | 0.60 -
AS 100-81 | 150 | D2/3 | 100 | 1750 | -0.3 G2 | 100 | 213 | 196 | AF70 | 2 | 0.60 -
AS 150-01 | 350 | D2/5 | 100 | 2300 - G2% | 150 | 191 | 165 | @82 | 1 | 1.40 -

gpm gm | inch? psi inch | inch | inch | mm lbs

1 2 3 4 5 6 7 8 9 10 11 12 | 13 14
AS010-00 | 4.0 | D1/1 | 100 24 - G| 1.8 | 32 | 24 | AF27 | 1 | 0.29 -
AS 025-01 | 9.2 | D1/2 | 100 65 - G¥% | 2.7 | 36 3 | AF36 | 1 | 053 -
AS 040-01 159 | D1/4 | 100 101 = G1 2.7 52 | 46 | AF41 1 0.66 -
AS 040-71 | 159 | D1/3 | 100 | 101 44 | G1 27 | 52 | 46 | AF41 | 2 | 0.66 -
AS 060-01 | 23.8 | D2/1 | 100 | 160 - G1% | 28 | 81 | 73 | AF50 | 1 | 0.93 -
AS 080-01 | 31.7 | D2/2 | 100 198 - G1% | 3.9 7.2 6.5 | AF70 1 1.10 -
AS 080-81 | 31.7 | D2/2 | 100 | 217 44 | G1% | 39 | 72 | 65 | AF70 | 2 | 1.10 -
AS 100-01 | 52.8 | D2/4 | 100 | 357 - G2 | 39 | 84 | 77 | AF70 | 1 | 1.32 -
AS 100-81 | 39.6 | D2/3 | 100 | 271 -4.4 G2 | 39 | 84 | 7.7 | AF70 | 2 | 1.32 -
AS 150-01 | 92.5 | D2/5 | 100 | 357 - G2% | 59 | 75 | 65 | @82 | 1 | 3.09 -

Remarks:

The filters listed in this chart are standard filters.
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Other designs, e.g. other filter finenesses, available on request.
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Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889  Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

LS 025 - LS 035

In-line mounting - Connection up to G3 /-12 SAE - Nominal flow rate up to 33 I/min /8.7 gpm

Suction Filter LS 025

www.argo-hytos.com

Application

To be installed in the suction line of the pumps of hydraulic
systems resp. upstream of the charge pumps of hydrostatic
drives.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head: Aluminum alloy

Filter bow!: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: Paper-cellulose web, impregnated with resin

Accessories

Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalog sheet 60.20.
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Characteristics

Nominal flow rate

Up to 33 I/min / 8.7 gpm (see Selection Chart, column 2)
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» Closed by-pass valve at v <200 mm?/s /927 SUS

» Element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» Flow velocity in the connection lines < 1.5 m/s / 4.9 ft/s

If units not equipped with a bypass valve are used in hydrostatic
drives, the recommendations regarding their technical application
given on catalogue sheet 10.310 should be observed.

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

50 um(c)
B-values according ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?¥s /280 SUS

» start-up viscosity:
Determine vma, Observing the permissible pressure at the
pump inlet according to diagram D; determine Ap as a
function of the viscosity (take into account the pressure loss in
the connecting lines!).

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Mounting position
Vertical mounting to be preferred, filter head on top.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to I1SO 16889
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kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.

finenesses:

For EXAPOR®MAX 2 and Paper elements:

16EX2 = EWC) = 200 EXAPOR®MAX 2
30P = By =200 Paper
50P = Bso = 200 Paper

Based on the structure of the filter media of the 30P and 50P
paper elements, deviations from the printed curves are quite

probable.

For screen elements:

40S = screen material with mesh size
60S = screen material with mesh size
100S = screen material with mesh size

40 pm
60 pm
100 ym

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.

Subject to change - 10.20-EN/US - 0818
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Selection Chart
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@ ¥ SEYS§ Y@ < SN @ S @
[/min g bar kg
1 2 3 4 5 6 7 9 10 11
LS 025-152 25 D1/1 50P 15 G34 -0.3 2 P3.0714-02 0.9 -
LS 035-152 33 D2/1 50P 19 G34 -0.3 2 P3.0717-02 1.0 -
gpm g SAE psi Ibs
1 2 3 4 5 6 7 8 9 10 11
LS 025-752 6.6 D1/1 50P 15 -12* -4.4 2 P3.0714-02 2.0 -
LS 035-752 8.7 D2/1 50P 19 -12* -4.4 2 P3.0717-02 2.2 -

*Corresponds to 1'/16-12 UN-2B

Al filters are delivered with a plugged clogging indicator connection G%. As clogging indicators either manometers or vacuum
switches can be used.

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the actuating pressure of the vacuum switch has always to be higher than the cracking
pressure of the by-pass valve (see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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Connection GY for
clogging indicator

! f
L O N
{ BN 1
&I
Type A B C D E F G H | K L
LS 025 G4 G34 35 178 20 74 95 80 70 AF 41 38.1
LS 035 G34 G34 35 212 20 74 95 80 70 AF 41 38.1
Type M N (o} Q R S
@ / depth
LS025 | M8/15 82 AF 36 25 95 12
LS035 | M8/15 82 AF 36 25 95 12
Type A B C D E F G H | K L
mm
LS025 | -12 SAE | -12 SAE 1.38 7.01 0.79 2.91 3.74 3.15 2.76 AF 41 1.50
LS035 | -12 SAE | -12 SAE 1.38 8.35 0.79 2.91 3.74 3.15 2.76 AF 41 1.50
Type M N (0] Q R S
@ / depth mm
LS025 | M8/0.6 3.23 AF 36 0.98 3.74 0.47
LS035 [ M8/0.6 3.23 AF 36 0.98 3.74 0.47

www.argo-hytos.com
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Symbols

Pos. Designation Part No.
1 Replacement filter element 5. Chart/ col. 9
2 O-ring N007.0824

82.14 x 3.53 mm
3.23x0.14 inch

Filter bow! LS 025 E 068.0101
Filter bowl LS 035 E 068.0102

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Suction Filters - Lightline

SFL 025 - SFL 035

In-line mounting - Connection G34 /-12 SAE - Nominal flow rate up to 40 I/min / 10.6 gpm

@

Application

To be installed in the suction line of the pumps of hydraulic
systems resp. upstream of the charge pumps of hydrostatic
drives.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: Paper - cellulose web, impregnated with resin

Accessories

Electrical and optical clogging indicators are available.
For technical data and dimensions see datasheet 60.20.

Characteristics

Nominal flow rate

Up to 40 I/min / 10.6 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» Closed by-pass valve at v < 150 mm?/s / 695 SUS

» Element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm flow
volume

In-line Suction Filter SFL 025

» Flow velocity in the connection lines <2 m/s/ 6.5 ft/s

Connection

Threaded ports according to ISO 228 or DIN 13 and SAE
standard J514. Sizes see Selection Chart, page 3,
(other port threads on request).

Filter fineness

50 pm(c)

B-values according to ISO 16889 (see diagrams)
Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).
Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Mounting position
Vertical mounting to be preferred, filter head on top.
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Connection G% for

clogging indicator

'/
} f
L O N
i N i
L:J
Measurements in mm / inch
Type A B C D E F G H | K L M N (o) Q R S
[mm] @/depth
SFLO25 | G34 | G34 | 35 | 178 | 20 | 74 | 95 | 80 | 70 | AF 41 | 38.1 | M8/15 | 82 | AF36 | 25 | 95 | 12
SFLO35 | G34 | G34 | 35 | 212 | 20 | 74 | 95 | 80 | 70 | AF 41 | 38.1 | M8/15 | 82 | AF36 | 25 | 95 | 12
Type A B C D E F H | K L M N (o)
[inch] mm @/depth mm
SFL 025 -12 SAE* -12 SAE* [ 138 |7.01|0.79|291|3.74|3.15| 157 | AF41 | 150 | M8/15 | 3.23 | AF 36
SFL 035 -12 SAE* -12 SAE* [ 138 [835|0.79|291|3.74|3.15| 157 | AF41 | 150 | M8/15 | 3.23 | AF 36
Type Q R S
[inch]
SFL 025 0.98 3.74 0.47
SFL 035 0.98 3.74 0.47

*Corresponds to 1'/16- 12 UN-2B

www.argo-hytos.com
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Ordering Code

Filter assembly

Order example:
SFL- 025 - GC - P3-DM - 100

SFL- - __ - P3 -DM -100
Type of filter Code
Suction Filter, In-line SFL
Flow rate, max. Code
30 I/min/ 7.9 gpm 025
40 I/min / 10.6 gpm 035
. Air breather Code
Connection thread Code not available 100
G% GC
-12 SAE ucC
Filter fineness Code Bypass setting Code
50 pym (50P) P3 -0.3 bar /-4.4 psi DM
Filters delivered with 2 plugged
connections GY% for clogging indicators.
Spare filter element Order example:
P3.0714-02
P3.07__-02
Filter media Code
Paper P
Filter fineness Code
Length Code 50P 2
for SFL 025 14
for SFL 035 17
Spare parts
Pos. Designation Part No.
1 Filter element see above
2 O-ring N007.0824
82.14 x 3.53 mm
3.23x0.14 inch
Filter bow! SFL 025 E 068.0101
Filter bow! SFL 035 E 068.0102

www.argo-hytos.com

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can
only be guaranteed if original ARGO-HYTOS spare parts are
used.
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Ap-curves for complete filters

m Pressure drop as a function of the flow volume
at v =35 mm?/s/ 162 SUS (0 = housing empty)

Qlgpm] — Qlgpm] —»
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Filter fineness curves

m Filtration ratio B as a function of particle size x obtained ~ The abbreviations represent the following B-values resp.
by the Multi-Pass-Test according to ISO 16889 finenesses:

For EXAPOR®Light and Paper elements:

1000 99,9
T T 50P = By, =200 Paper
Based on the structure of the filter media of the 50P paper
e K3y elements, deviations from the printed curves are quite probable.
i 100 - 99 E‘
A 7 = %7 =  For screen elements:
D c
é S 40S = screen material with mesh size 40 um
S L, b I 60S = screen material with mesh size 60 pm
k] 100S = screen material with mesh size 100 um
[<=X 10 90
o / Tolerances for mesh size according to DIN 4189.
© 5 / 80
é For special applications, finenesses differing from these curves
g 2 % are also available by using special composed filter material.
. 10 10 20 30 40 50
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

LS 040 - LS 075

In-line mounting - Connection up to G1% /-20 SAE - Nominal flow rate up to 75 I/min / 19.8 gpm

www.argo-hytos.com

In-line Suction Filter LS 075

Application

To be installed in the suction line of the pumps of hydraulic
systems resp. upstream of the charge pumps of hydrostatic
drives.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: Paper-cellulose web, impregnated with resin

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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Characteristics

Nominal flow rate

Up to 75 I/min / 19.8 gpm (see Selection Chart, column 2)
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» Closed by-pass valve at v <200 mm?/s / 927 SUS

» Element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» Flow velocity in the connection lines < 1.5 m/s / 4.9 ft/s.

If units not equipped with a bypass valve are used in hydrostatic
drives, the recommendations regarding their technical application
given on catalog sheet 10.310 should be observed.

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

50 um(c)
B-values according ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?2/s / 280 SUS

» start-up viscosity:
Determine vma, Observing the permissible pressure at the
pump inlet according to diagram D; determine Ap as a
function of the viscosity (take into account the pressure loss in
the connecting lines!).

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Mounting position
Vertical mounting to be preferred, filter head on top.
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Ap-curves for complete filters in Selection Chart, column 3

m Pressure drop as a function of the flow volume

at v.=35mm?s/ 162 SUS (0 = casing empty)
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m Pressure drop as a function of the flow volume

at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4
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m Filtration ratio B as a function of particle size x obtained by
the Multi-Pass-Test according to ISO 16889
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than the given particle size x)

www.argo-hytos.com

—

Efficiency [%]
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.

finenesses:

For EXAPOR®MAX 2 and Paper elements:

16EX2 = EM
30P = an(c)
50P = B

50 (c)

Based on the structure of the filter media of the 30P and 50P

200 EXAPOR®MAX 2
200 Paper
200 Paper

paper elements, deviations from the printed curves are quite

probable.
For screen elements:
40S = screen material with mesh size
60S = screen material with mesh size
100S = screen material with mesh size

40 pym
60 pm
100 pm

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves

are also available by using special composed filter material.
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Selection Chart

\Q.\.
=l N
o/ & /s
Q
&F S ge ) & SS e S A
S SN & /O & NS
R R oS NG ~ N SN 5
N N F& &/ QO SR S @& & &
S S @ & @ oQQ A & SO R N
@ <5 E N QR S &S SN E & N ®
/min g bar kg
1 2 3 4 5 6 7 8 9 10 11
LS 040-152 40 D1/1 50P 40 G1% -0.3 P3.1014-02 1.8 -
LS 075-152 75 D2/1 50P 77 G1% -0.3 P3.1025-02 2.1 -
gpm g SAE psi Ibs
1 2 3 4 5 6 7 9 10 11
LS 040-752 10.5 D1/1 50P 40 -20* -4.4 P3.1014-02 4.0 -
LS 075-752 19.8 D2/1 50P 77 -20* -4.4 P3.1025-02 4.6 -

*Corresponds to 1%s-12 UN-2B

All filters are delivered with a plugged clogging indicator connection G.
As clogging indicators either manometers or vacuum switches can be used.

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the actuating pressure of the vacuum switch has always to be higher than the cracking

pressure of the by-pass valve (see Selection Chart, column 7).
» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. Other designs available on request.
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G Connection G% for

clogging indicator
Q
SL T D>
A w—t— —e>e=e= |B | C
7R
0 o
T O
. S
T
I M
-
ol
—\”ﬂ?ﬁ'a
L -—‘——'—%'—- 0 |IN
—{ lofoko)
L
Type A B C D E F G H | K L
LS 040 G1% G1% 52 192 28 85 133 17 60 AF 41 47.6
LS 075 G1Ya G1Ya 52 302 28 85 133 17 60 AF 41 47.6
Type M N (0] Q R S T
@ / depth
LS 040 M8/ 15 100 AF 55 31.5 133 14 38.1
LS 075 M8/ 15 100 AF 55 31.5 133 14 38.1
Type A B C D E F G H | K L
SAE SAE mm
LS 040 -20 -20 2.05 7.56 1.10 3.35 5.24 4.61 2.36 AF 41 1.87
LS 075 -20 -20 2.05 11.89 1.10 3.35 5.24 4.61 2.36 AF 41 1.87
Type M N o Q R S T
@ / depth mm
LS040 |M8/0.6 3.94 AF 55 1.24 5.24 0.55 1.50
LS075 | M8/0.6 3.94 AF 55 1.24 5.24 0.55 1.50
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Pos. Designation Part No.
1 Replacement filter element  see Chart/ col. 9

2 O-ring NOO7.1155
115.00 x 4.50 mm
453 x0.18 inch

Filter bowl! LS 040 D 230.0102
Filter bow! LS 075 D 230.0101

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Suction Filters - Lightline

ARGONN
BN HYTOS

SFL 040 - SFL 075

In-line mounting - Connection G1% /-20 SAE - Nominal flow rate up to 90 I/min / 23.8 gpm

In-line Suction Filter SFL 075

www.argo-hytos.com

Application

To be installed in the suction line of the pumps of hydraulic
systems resp. upstream of the charge pumps of hydrostatic
drives.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: Paper - cellulose web, impregnated with resin

Accessories

Electrical and optical clogging indicators are available.
For technical data and dimensions see datasheet 60.20.

Characteristics

Nominal flow rate

Up to 90 I/min / 23.8 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» Closed by-pass valve at v < 150 mm?/s / 695 SUS

» Element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min/0.27 g per gpm flow
volume

» Flow velocity in the connection lines <2 m/s/ 6.5 ft/s

Connection

Threaded ports according to ISO 228 or DIN 13 and SAE
standard J514. Sizes see Selection Chart, page 3,
(other port threads on request).

Filter fineness

50 pm(c)

B-values according to ISO 16889 (see diagrams)
Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).
Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)
Mounting position

Vertical mounting to be preferred, filter head on top.
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Connection GY for
G —
clogging indicator

aC

> |
|
i
4
|

AN
1
O
=

Measurements in mm / inch

Type A B C| D |E|F| G H 1 K L M N
[mm] @/depth

SFL040 | G1% | G1% | 52 | 192 | 28 | 85 | 133 | 117 | 60 | AF41 | 47.6 | M8/15 | 100 | AF55 | 31.5| 133 | 14 | 38.1
SFLO75 | G1% | G1% | 52 | 302 | 28 | 85 | 133 | 117 | 60 | AF41 | 47.6 | M8/15 | 100 | AF55 | 31.5| 133 | 14 | 38.1

Type A B C D E F G H | K L M N (o)
mm @/depth mm

[inch]
SFL 040 | -20 SAE* | -20 SAE* | 2.05 756 | 1.10 | 3.35 524 | 4.61 236 | AF 41 | 1.87 | M8/15 | 3.94 | AF 55

o Q R | S T

SFL 075 | -20 SAE* | -20 SAE* | 2.05 [ 11.89| 1.10 | 3.35 | 5.24 | 4.61 236 | AF 41 | 1.87 | M8/15 | 3.94 | AF55
Type Q R ) T

[inch]

SFL 040 1.24 5.24 0.55 | 1.50

SFL 075 1.24 5.24 0.55 | 1.50

*Corresponds to 1%s-12 UN-2B

Symbol
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Ordering Code

Filter assembly Order example:
SFL - 040 - GE-P3-DM - 100

SFL-__-__ - P3-DM -100
Type of filter Code
Suction Filter, In-line SFL
Flow rate, max. Code
50 I/min/13.2 gpm 040
90 I/min /23.8 gpm 075
. po— r Air breather Code
Connection threa Code not available 100
G1Va GE
- 20 SAE UE
Filter fineness Code Bypass setting Code
50 um (50P) P3 -0.3 bar /-4.4 psi DM
Filters delivered with 2 plugged
connections GV for clogging indicators.
Spare filter element Order example:
P3.1014-02
P3.10__ - 02
Filter media Code
Paper P
Filter fineness Code
Length Code 50P 2
for SFL 040 14
for SFL 075 25
Spare parts
Pos. Designation Part No.
1 Filter element see above
2 O-ring N007.1155
115 x 4.5 mm
453 x0.18 inch
Filter bow! SFL 040 D 230.0102
Filter bow! SFL 075 D 230.0101

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.
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Ap-curves for complete filters

m Pressure drop as a function of the flow volume
at v.=35 mm?s/ 162 SUS (0 = housing empty)

Qlgpm] — Qlgpm] —
4.0 7.9 11.9 15.9 6.6 13.2 19.8 26.4
0.2 2.90 0.2 2.90
SFL 040 SFL 075
_ % =015 218 7
5 0.15 2.18 2 3 o 2
= o a Q
g < g <
0.1 0.1 1.45
1.45
S0P | /
0.05 - 0.73 0.05 ~ 0.73
0 0 25 50 75 100
0 15 30 45 60
Q [I/min] — Q [I/min] ——
Filter fineness curves
m Filtration ratio B as a function of particle size x obtained ~ The abbreviations represent the following B-values resp.
by the Multi-Pass-Test according to ISO 16889 finenesses:
1000 9.0 For EXAPOR®Light and Paper elements:
T T 50P = Bg,= 200 Paper
Based on the structure of the filter media of the 50P paper
e 4 elements, deviations from the printed curves are quite probable.
i 100 S 99 E
AT = %7 =  For screen elements:
I c
§ S 40S = screen material with mesh size 40 pm
s 5 D 60S = screen material with mesh size 60 pm
ks 100S = screen material with mesh size 100 um
10 90
3 / Tolerances for mesh size according to DIN 4189.
© 5 / 80
_§ For special applications, finenesses differing from these curves
= z % are also available by using special composed filter material.
. ! 10 20 30 40 50
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

ES 075

Tank top mounting - Connection up to G1% /-20 SAE - Nominal flow rate up to 45 I/min/ 11.9 gpm

Application

To be installed in the suction line of the pumps of hydraulic
systems resp. upstream of the charge pumps of hydrostatic
drives.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Bypass valve (optionally):
The location close to the suction inlet prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Foot valve:
When the screw-on cap is removed for maintenance, the foot
valve closes automatically. This makes it possible to service the
filter even if it is submerged below the oil level in a full tank.

Suction Filter ES 075 Filter elements

Flow direction from center to outside.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities

» particularly long service intervals

Filter maintenance

By using a clogging indicator, the correct moment for main-
tenance is stated, what guarantees an optimum utilization of the
filter life.
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Materials

Screw-on cap: Polyester, GF reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX?2 - inorganic multi-layer

microfiber web
Paper — cellulose web,
impregnated with resin

Accessories

Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalogue sheet
60.20.

Characteristics

Nominal flow rate
Up to 45 I/min / 11.9 gpm (see Selection Chart, column 2).

The nominal flow rates indicated by ARGO-HYTOS are based on

the following features:
» closed bypass valve at v <200 mm?/s /927 SUS

» Element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume.

» Flow velocity in the connection lines < 1.5 m/s / 4.9 ft/s

If units, not equipped with a bypass valve, are used in hydro-
static drives, the recommendations regarding their technical

application given on catalog sheet 10.310 should be observed.

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

16 pym(c) ... 30 um(c)
B-values according ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °C (temporary -40 °F ... + 248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?/s / 280 SUS

» start-up viscosity:
Determine vma, Observing the permissible pressure at the
pump inlet according to diagram D; determine Ap as a
function of the viscosity (take pressure loss in connection lines
into account!)

» atinitial operation of units equipped with a bypass valve:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the bypass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity

Mounting position

Vertical mounting to be preferred, suction opening pointing
downwards. Due to the standardly assembled foot valve, all
filters of series ES 075 may also be mounted in horizontal
position.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
atv =35mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained

by the Multi-Pass-Test according to ISO 16889
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Efficiency [%]

Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —
0 927 1854 2781 3708 4635
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The abbreviations represent the following B-values resp.

finenesses:

For EXAPOR®MAX2 and Paper elements:

16EX2 = Ew(o = 200 EXAPOR®MAX 2
30P = B, = 200 Paper
50P = B, = 200 Paper

Based on the structure of the filter media of the 30P and 50P
paper elements, deviations from the printed curves are quite

probable.

For screen elements:

40S = screen material with mesh size 40 pm
60S = screen material with mesh size 60 pm
100S = screen material with mesh size 100 pm

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

N 2 Q,QO %6{0 66 @ ) 6‘2\:21
$<° Q%z’c}& é)‘%z' R > 5,0%@ §\
\%0 QJ&QQ\ &&& \b\Q © {’,\\OQ . QQ\'i? NN *&Qo i<}
® &S S & SV ) LS S &
@ L & N S/ s/ S F @
I/min g bar kg
1 2 3 4 5 6 7 8 9 10 11 12
ES 075-6801 40' D1/1 16EX2 26 G1% - o 1 V3.1130-08 1.6 -
ES 075-6811 40! D1/1 16EX2 26 G1 - . 1 V3.1130-08 1.6 -
ES 075-6141 45! D1/2 30P 23 G1% - . 1 P3.1130-01 1.6 -
ES 075-6121 45! D1/2 30P 23 G1 - . 1 P3.1130-01 1.6 -
gpm g psi lbs
1 2 3 4 5 6 7 8 9 10 11 12
ES 075-6801 | 10.6' | D1/1 16EX2 26 G1Va - . 1 V3.1130-08 | 3.5 -
ES 075-6811 | 10.6' | D1/1 16EX2 26 G1 - . 1 V3.1130-08 | 3.5 -
ES 075-6141 | 11.9' | D1/2 30P 23 G1Va - . 1 P3.1130-01 3.5 -
ES 075-6121 | 11.9' | D1/2 30P 23 G1 - . 1 P3.1130-01 3.5 -

'Those values apply when used in hydrostatic drives. Instructions in catalogue sheet 10.310 have to be observed.
2 Versions with by-pass valve on request.

All filters are delivered with a plugged clogging indicator connection G%. As clogging indicators either manometers or vacuum
switches can be used.

Optional extension pipes adapt the filter length to various tank depths. For ordering of accessories please use the below mentioned
codes.

Order example: The filter ES 075-6801 has to be supplied with an extension pipe (EV) for a mounting depth of
400 mm / 15.75 inch.

Order description: ES 075-6801 / EV 400

Part No. (Basic unit)

Extension pipe (2 lengths are available)
EV =400 /500 mm (15.75/ 19.69 inch) see dimensions and measurements

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» Clogging indicators are optional and always delivered detached from the filter.

» At versions with by-pass valve (available on request), the start of the red area respectively the actuating pressure of the vacuum
switch has always to be higher than the cracking pressure of the by-pass valve.

» The filters listed in this chart are standard filters. Other designs available on request.
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1
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[] |
vz
Groove for O-ring
! 126 x4 mm/4.96 x 0.16 inch i
| O-ring part No. NO07.1264 mole
i E on request \ ¥
| | -
~ ~

Design with
1 port Required
(Design with 2 mounting
ports on request) S, surface
b | Connection G for
< . . .
I\ clogging indicator
For calculation of dimension EV see selection chart
Measurements in mm
Type A B C D E F G H | K L M N o P

min./max.

ES 075 100 | G1,G1% | 111/121 | 126 | 110 [ 11.5| 32 | 104 | 400 | 197.5| 35 165 | 76 75 11

Type Q R S

ES 075 141.5 13 241

Type A B C D E F G H | K L M N (o] P
SAE min./max.

ES 075 394 | -16,-20 | 4.37/4.76 | 496 | 433 | 0.45 | 1.26 | 4.09 | 15.75| 7.78 | 1.38 | 6.50 | 2.99 | 2.95 | 0.43

Type Q R S
ES 075 5.57 0.51 9.49
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Symbol
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Spare Parts

Pos.

5

;—5

Quality Assurance

Designation

Screw-on cap with
Pos. 2

O-ring
100 x4 mm
3.94 x 0.16 inch

Replacement filter
element

O-ring

126 x 4 mm*
4.96 x 0.16 inch*

Rubber ring

*not included in basic equipment

Part No.
ES 074.1212

N007.1004

see Selection Chart / col. 10

N007.1264

ES 075.0109

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to

the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)
ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ES 094

Tank top mounting - Connection G1% /-20 SAE - Nominal flow rate up to 70 I/min / 18.5 gpm

Suction Filter ES 094

www.argo-hytos.com

Application
To be installed in the suction line of the pumps of hydraulic

systems resp. upstream of the charge pumps of hydrostatic
drives.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the suction inlet prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Filter element locking valve:
Ensures that dirt accumulated in the filter element is removed
together with the element and cannot return to the tank.

» Foot valve:
When the screw-on cap is removed for maintenance, the foot
valve closes automatically. This makes it possible to service the
filter even if it is submerged below the oil level in a full tank.

Filter elements

Flow direction from center to outside.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Screw-on cap: Polyester, GF reinforced

Filter head: Aluminum alloy

Filter bowl: Steel, phosphated

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX?2 - inorganic microfiber web

Paper — cellulose web,
impregnated with resin

Accessories

Electrical and optical clogging indicators are available on request.

Dimensions and technical data see catalogue sheet 60.20.

Characteristics

Nominal flow rate
Up to 70 I/min / 18.5 gpm (see Selection Chart, column 2).

The nominal flow rates indicated by ARGO-HYTOS are based on

the following features:
» closed by-pass valve at v <200 mm?2/s / 927 SUS

» Element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume.

» Flow velocity in the connection lines < 1.5 m/s / 4.9 ft/s.

If units, not equipped with a bypass valve, are used in hydro-
static drives, the recommendations regarding their technical

application given on catalog sheet 10.310 should be observed.

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

16 pm(c) ... 30 pm(c)
B-values according ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °C (temporary -40 °F ... + 248 °F)

Viscosity at nominal flow rate

M

M

at operating temperature: v < 60 mm?/s / 280 SUS

start-up viscosity:

Determine vma, Observing the permissible pressure at the
pump inlet according to diagram D; determine Ap as a
function of the viscosity (take pressure loss in connection lines
into account!)

at initial operation of units equipped with a by-pass valve:

The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Mounting position

Vertical mounting to be preferred, suction opening pointing
downwards, versions equipped with foot valve for horizontal
mounting also.

www.argo-hytos.com

Subject to change - 10.40-EN/US - 0818



Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
atv =35mm?s/ 162 SUS (0 = casing empty)

Qlgpm] —»
0 53 10.6 15.9 21.1 26.4
T 0.15 2.2 T
= 0.10 1.5 =
o} Q
< 1 <
0.05 / —— 0.7
0 20 40 60 80 100
Q [/min] —p
Filter fineness curves in Selection Chart, column 4
Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
T 1000 7 99,9 T
7
/
IS 200 ),.v Q 99,5 .
=1 ) S ] X
X 100 "5/ ; I("Q 99 :
N 75 7 7 98,7 E
< - g
= / / &
8 20 95 -
XS]
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o 7
= A
© 5 / / 80
5
E 2 / 50
E=
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Particle size x [um] (for particles larger

than the given particle size x)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»

0 927 1854 2781 3708 4635
05 7.3
ﬁ\/

— 0.4 58 _
$o03 Vo 44 ZF
0.2 2.9
0.1 15
0 200 400 600 800 1000

vmm¥s] —p

The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®?MAX 2 and Paper elements:

16EX2 = Biso
30P = Bso o
50P =

50 (c)

200 EXAPOR®MAX 2
= 200 Paper
200 Paper

Based on the structure of the filter media of the 30P and 50P
paper elements, deviations from the printed curves are quite

probable.

For screen elements:

405 =
60S
100S

screen material with mesh size 40 ym
screen material with mesh size 60 ym
screen material with mesh size 100 pm

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart
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[/min g bar kg
1 2 3 4 5 6 7 8 9 10 11 12
ES 094-6801 60’ D1/1 16EX2 40 G1Va - . 3 V2.0933-08 3.2 -
ES 094-6110 70 D1/2 30P 34 G1% - - 1 P2.0933-01 3.0 -
ES 094-6111 70! D1/2 30P 34 G1Va = . 3 P2.0933-01 3.2 =
ES 094-6121 70 D1/3 30P 34 G1% -0.25 J 4 P2.0933-01 3.2 -

gpm g SAE psi lbs
1 2 3 4 5 6 7 8 9 10 11 12
ES 094-6801 15.9 D1/1 16EX2 40 -20? - . 3 V2.0933-08 7.1 -
ES 094-6110 | 18.5! D1/2 30P 34 -20? - - 1 P2.0933-01 6.6 -
ES 094-6111 18.5! D1/2 30P 34 -20? - . 3 P2.0933-01 7.1 -
ES 094-6121 18.5 D1/3 30P 34 -20? -3.63 . 4 P2.0933-01 7.1 -

'These values apply when used in hydrostatic drives in compliance with catalog sheet 10.310.
2 Corresponds to 1%/s-12 UN-2B

All filters are delivered with a plugged clogging indicator connection GY%.
As clogging indicators either manometers or vacuum switches can be used.
Extension pipes (available on request) adapt the filter length to various tank depths.

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the actuating pressure of the vacuum switch has always to be higher than the cracking
pressure of the by-pass valve (see Selection Chart, column 7).
» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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Connection GY for

clogging indicator

Groove for O-ring
126 x 4 mm /4.96 x 0.16 inch

O-ring part no. NO07.1264
on request
Design without
foot valve
Design with 2 outlet ports on Required mounting surface

request

Measurements in mm

Type A B C D E F G H | K K
min./max.
ES 094 115 G1% 119/121 126.5 - 11.5 32 106 525 305 364
Type Kz L M N (0] P Q R S T
ES 094 325 35 10 62.5 11 13 165 76.5 76 141
Type A B C D E F G H | K K,
SAE min./max.
ES 094 4.53 -20* 4.69/4.76 4.98 - 0.45 1.26 4.17 20.67 12.00 14.33
Type K L M N (o) P Q R S T
ES 094 12.80 1.38 0.39 2.46 0.43 0.51 6.50 3.01 2.99 5.55

* Corresponds to 1%/s-12 UN-2B
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Pos. Designation Part No.
1 Screw-on cap with Pos. 2 ES 074.1212
2 O-ring NO07.1004
100 x 4 mm
3.94 x 0.16 inch
3 Screw-on cap with Pos. 2
for ES 094 (without by-pass)  ES 094.1212
for ES 094 (with by-pass) ES 094.1213
4 Replacement filter element see Chart/ col. 10
Valve cone ES 074.0202
6 O-ring NO07.1264
126 x 4 mm*
4.96 x 0.16 inch*
7 Rubber ring N042.7401
*not included in basic equipment

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Technical Recommendations

Suction Filters

Type series ES - Application in hydrostatic gears

Certain versions of our built-in suction filters in the ES series are
designed for use in front of boost pumps of hydrostatic gears.
Particular attention has been paid to the specific requirements of
the manufacturers of these gears regarding filter fineness and
pressure drop.

These filters have no bypass-valve, so that unfiltered oil cannot
enter the circulation.

Versions without a foot-valve are intended for vertical installation,
in which case particular attention must be paid to the oil-level:

» at max. oil-level:
sufficient safety-clearance below the filter cover must be
maintained.

> at min. oil-level:
sufficient level of oil above the filter inlet must be maintained.

Suction filters designed for installation below the oil-level are
fitted with a foot-valve. The oil-feed to the boost casing is cut
off automatically when the filter cover is opened.

Some gear manufacturers insist that filters be designed to
handle double the maximum output of the filler pump. Our
filters already conform to this requirement.

The flow-data for the filters shown in the tables are based on
the following assumptions:

1. The use of ATF oils with approx. 26 to 28 mm%¥/s at 50 °C
(120 to 130 SUS at 122 °F) or hydraulic oils with a viscosity
Suction filter type series ES and viscosity temperature characteristic corresponding to
standard ATF oils (also see info-sheet 00.003).

2. Under normal operating conditions an operating viscosity of
< 35 mm2/s/ 162 SUS should be reached within 15 minutes
of commencement of operation.

3. Effective oil capacity in liters should be about 0.5 to 1 x
the maximum output of the boost pump.

4. A pressure drop Ap between filter outlet and filler pump
inlet of <0.05 bar/0.73 psi at viscosity of 35 mm2¥/s /
162 SUS.

Should operating conditions differ from the above, please
contact us for further information.

Details of pressure gradients for individual filters are given on the
specification sheets of the respective filters, chapter diagrams.
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Return Filters

ARGONN
BN HYTOS

D 090 - D 100

In-line mounting - Connection G3 /-12 SAE - Nominal flow rate up to 110 I/min/29.1 gpm

In-line Return Filter D 090

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head:  Aluminum alloy

Filter bowl:  Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer
microfiber web
Paper - cellulose web,
impregnated with resin

Accessories

Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalog sheet 60.20.
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Characteristics

Nominal flow rate

Up to 110 I/min/ 29.1 gpm (see Selection Chart, column 2)
The nominal flow rates indicated by ARGO-HYTOS are based
on the following features:

» closed by-pass valve at v < 200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4,5 m/s / 14.8 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

10 pm(c) ... 30 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?s /280 SUS

» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar/ 145 psi

Mounting position
Preferably vertical, filter head on top.

www.argo-hytos.com

Subject to change - 20.05-EN/US - 0818



Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
atv =35 mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass Test according to ISO 16889
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = By, = 200 EXAPOR®MAX 2

7EX2 = B,, = 200 EXAPOR®MAX 2
10EX2 = B, = 200 EXAPOR®MAX 2
16EX2 = B, = 200 EXAPOR®MAX 2
30P = [ = 200 Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S =  screen material with mesh size 40 um
60S = screen material with mesh size 60 um
100S = screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart
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I/min g bar kg
1 2 3 4 5 6 7 9 10 "
D 090-156 60 D1/1 10EX2 17 G3% | 2.5 V3.0714-06 0.9 =
D 090-158 85 D1/2 16EX2 17 G% | 2.5 V3.0714-08 0.9 -
D 090-151 50 D1/3 30P 7,3 G% | 1.5 2 P3.0714-01 0.9 -
D 100-156 75 D2/1 10EX2 22 G% | 25 V3.0717-06 1.0 -
D 100-158 110 D2/2 16EX2 22 G% |25 V3.0717-08 1.0 =
D 100-151 70 D2/3 30P 9,4 G% | 1.5 2 P3.0717-01 1.0 =

gpm g SAE | psi lbs
1 2 3 4 5 6 7 8 9 10 11
D 090-756 15.9 D1/1 10EX2 17 -12* | 36 V3.0714-06 1.98 =
D 090-758 22.5 D1/2 16EX2 17 -12* | 36 V3.0714-08 | 1.98 -
D 090-751 13.2 D1/3 30P 7.3 | -12*| 22 2 P3.0714-01 1.98 -
D 100-756 19.8 D2/1 10EX2 22 -12* | 36 V3.0717-06 | 2.20 -
D 100-758 29.1 D2/2 16EX2 22 -12* | 36 V3.0717-08 | 2.20 =
D 100-751 18.5 D2/3 30P 9.4 | -12* | 22 2 P3.0717-01 2.20 =

* Corresponds to 1'/16-12 UN-2B

All filters are delivered with a plugged clogging indicator connection M12 x 1.5.
As clogging indicators either manometers or electrical pressure switches can be used.

For the appropriate clogging indicator please see catalog sheet 60.20.

Remarks:

» The indicating pressure of the pressure gauge or the switching pressure of the electrical pressure switch has always to be lower
than the cracking pressure of the by-pass valve (see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. Other designs available on request.
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Connections M12x1.5
for clogging indicator

TM
1]
"

= =
_._ ~a
M
el
|1 ¢
o] L
+ S
Type A B C D E F G H | K L M N (0) Q R S
@ / depth
D090 | G% | G% | 35 178 | 20 74 95 80 70 | AF 41 | 381 | M8/15| 82 | AF36 | 25 95 12
D100 | G% | G3%% | 35 | 212 | 20 74 95 80 70 | AF 41 | 38.1 | M8/15| 82 AF36 25 95 12
Type A B C D E F G H | K L M N (0] Q R S
SAE | SAE mm 9 / depth mm
D090 | -12 | -12 | 1.38|7.01 079|291 |3.74|3.15|2.76 | AF41 | 1.50 | M8/15 | 3.23 | AF36 | 0.98 | 3.74 | 0.47
D100 | -12 | -12 | 1.38|8.35|0.79 | 291 |3.74 | 3.15| 2.76 | AF41 | 1.50 | M8/15 | 3.23 | AF36 | 0.98 | 3.74 | 0.47

* Corresponds to 116 -12 UN-2B
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Symbols

P,
Pos. Designation Part No.
1 Replacement filter element see Chart/ col. 9
2 O-ring NO007.0824

82.14 x 3.53 mm
3.23x0.14 inch

Filter bowl D 090 E 068.0101
Filter bowl D 100 E 068.0102

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters - Lightline

ARGONN
BN HYTOS

RFL 090 - RFL 100

In-line mounting - Connection G34 /-12 SAE - Nominal flow rate up to 120 I/min / 32 gpm

In-line Return Filter RFL 090

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®Light - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin
Accessories

Electrical and optical clogging indicators are available on request.
For technical data and dimensions see datasheet 60.20.

Characteristics

Nominal flow rate

Up to 120 I/min / 32 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS lightline are
based on the following features:

» Closed by-pass valve at v < 150 mm?s / 698 SUS

» Element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm flow
volume

» Flow velocity in the connection lines < 6 m/s / 20 ft/s
Connection

Threaded ports according to ISO 228 or DIN 13 and SAE
standard J514. Sizes see Selection Chart, page 3,
(other port threads on request).

Filter fineness

10 pm(c) ... 30 pm(c)
B-values according ISO 16889 (see diagrams)

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Operating pressure
Max. 10 bar / 145 psi
Mounting position
Vertical mounting to be preferred, filter head on top.
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Connection M12x1.5 mm

for clogging indicator
©
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Type A B C D E F G H | K L M N (0] Q R S

[mm] @/ depth
RFLO90 | G3% | G3% | 35 | 178 | 20 | 74 | 95 | 80 | 70 | AF41 [ 38.1| M8/15 | 8 | AF36 | 25 | 95 | 12
RFL100 | G3% | G3% | 35 | 212 | 20 | 74 | 95 | 80 | 70 | AF41 [ 38.1| M8/15 | 8 | AF36 | 25 | 95 | 12

Type A B C D E F G H | K L M N o Q
[inch] mm @ / depth mm

RFL 090 | -12 SAE* | -12 SAE* | 1.38 | 7.01 | 0.79 | 2.91 | 3.74 | 3.15 | 1.57 | AF41 | 1.50 | M8/0.6 | 3.23 | AF36 | 0.98
RFL 100 | -12 SAE* | -12 SAE* | 1.38 | 8.35 | 0.79 | 291 | 3.74 | 3.15 | 1.57 | AF41 | 1.50 | M8/0.6 | 3.23 | AF36 | 0.98

Type R S
[inch]
RFL 090 3.74 0.47
RFL 100 3.74 0.47

*Corresponds to 1'/16-12 UN - 2B

www.argo-hytos.com
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Ordering Code

Filter assembly

Type of filter Code
Return Filter, In-line RFL
Flow rate, max. Code
100 I/min / 26 gpm 090
120 I/min /32 gpm 100
Connection thread Code
G34 GC
-12 SAE uc
Filter fineness Code
10 pm (10EL) G2
16 pm (16EL) 12
30 um (30P) N3
Spare filter element

Filter media Code
EXAPOR®Light F
Paper P
Length Code
for RFL 090 14
for RFL 100 17

Order example:
RFL- 090 - UC - 12 - OM - 100

Spare parts

www.argo-hytos.com

RFL- - - - -100
Air breather Code
without air breather 100
Bypass setting Code
2.5 bar /36 psi (for 10EL, 16EL) | OM
1.5 bar / 22 psi (for 30P) KM
Filters delivered with 2 plugged connections
M12 x 1.5 for clogging indicators.
Order example:
F3.0714-08
. 3.07 -0
Filter fineness Code
10EL 6
16EL 8
30P 1
Pos. Designation Part No.
1 Replacement filter element see above
2 O-ring N007.0824
82.14 x 3.53 mm
3.23 x0.14 inch
Filter bow! RFL 090 E 068.0101
Filter bow! RFL 100 E 068.0102

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.
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Ap-curves for complete filters

m Pressure drop as a function of the flow volume
atv=35mm?s/v =162 SUS (0 = housing empty)

Qlgpm] — Qlgpm] —
0 53 106 159 211 264 317 0 53 106 159 211 264 317
0.8 116 08 11.6
RFL 090 /<176 EL RFL 100 0L
IEL I 10EL) "
= 06 8.7 Zz = 06 87 3
3 10 EL 30P s 3 / \16 EL 2
= o o
=3 ) g =3 30P g
0.4 5.8 0.4 5.8
0.2 2.9 0.2 / /{ 2.9
] 0
L — L —
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Q [I/min] —p Q[l/min] —p
Filter fineness curves
m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
1000 7 7 99.9 The abbreviations represent the following B-values resp.
T / / T finenesses:
/
. il 095 For EXAPOR®Light and Paper elements:
& 7 — — .
S S 2 4 w & T0EL = B, =200 EXAPOR®Light
A 75 7 ; w7 > 16EL = B, =200EXAPORCLight
£ VmEY, g 30P = By, =200 Paper
g L, / s & Based on the structure of the filter media of the 30P paper
S // elements, deviations from the printed curves are quite probable.
10 v 90
g [I a
© 5 / 80
s / For special applications, finenesses differing from these curves
® 2 50 are also available by using special composed filter material.
. 10 10 15 20 25 30
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filter

D 170 - D 230

In-line mounting - Connection G 1% /- 20 SAE - Nominal flow rate up to 225 I/min /59.5 gpm

ARGONN
BN HYTOS

www.argo-hytos.com

In-line Return filter D 170

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head: Aluminum alloy

Filter bow!: Polyamide, GF reinforced
Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer
microfiber web
Paper - cellulose web,
impregnated with resin

Accessories

Electrical and optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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Characteristics

Nominal flow rate

Up to 225 I/min / 59.5 gpm (see Selection Chart, column 2)
The nominal flow rates indicated by ARGO-HYTOS are based
on the following features:

» closed by-pass valve at v <200 mm?/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4,5 m/s/ 14.8 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

10 pm(c) ... 30 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?¥s /280 SUS

» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Maximal 10 bar / 145 psi

Mounting position
Preferably vertical, filter head on top.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v=35mm?%s/ 162 SUS (0 = casing empty)

Q lgpm] —»

0 132 264 396 528 660 793
2.0 29.0
D 170
= 15 21.8
3 8
Q.
< 1.0 145 &
2
0.5 1 7.3
1+3 0
0 0
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass Test according to ISO 16889
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than the given particle size x)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v[SUS] —
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_ 4 58.0
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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0
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B,, = 200 EXAPOR®MAX 2

7EX2 = B,, = 200 EXAPOR®MAX 2
10EX2 = B, = 200 EXAPOR®MAX 2
16EX2 = B, = 200 EXAPOR®MAX2
30P Bsoo = 200 Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S = screen material with mesh size 40 uym
60S = screen material with mesh size 60 um
100S = screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

o &
Qo ) \Q\'
& ‘Z'Q Q,éb% & Qzé\ &6&\
& £/ 8 &/ /S5 ¥
O/ s E &
o /e &/ LS E s L S ¥
< S/ ES/ & /& &S L NES S N
L P EE S S & /& S PN N @

I/min g bar kg
1 2 3 4 5 6 7 8 9 10 1M
D 170-156 125 D1/1 10EX2 41 G1'a | 2.5 V3.1014-26 1.9 -
D 170-158 170 D1/2 16EX2 42 G1'a | 2.5 V3.1014-28 1.9 -
D 170-151 90 D1/3 30P 22 G1' | 1.5 2 P3.1014-01 1.9 -
D 230-156 225 D2/1 10EX2 80 G1'a | 2.5 V3.1025-06 2.4 -
D 230-158 225 D2/2 16EX2 82 G1'a | 2.5 V3.1025-08 2.4 -
D 230-151 175 D2/3 30P 42 G1'4 | 1.5 2 P3.1025-01 2.4 -

gpm g SAE | psi Ibs
1 2 3 4 5 6 7 9 10 11
D 170-756 33.0 | D1/1 10EX2 41 -20* | 36 V3.1014-26 | 4.12 -
D 170-758 449 | D1/2 16EX2 42 -20* | 36 V3.1014-28 | 4.12 -
D 170-751 23.8 | D1/3 30P 22 -20*% | 22 2 P3.1014-01 412 -
D 230-756 59.5 | D2/ 10EX2 80 -20* | 36 V3.1025-06 | 5.29 -
D 230-758 59.5 | D2/2 16EX2 82 -20* | 36 V3.1025-08 | 5.29 -
D 230-751 46.2 | D2/3 30P 42 -20* | 22 2 P3.1025-01 5.29 -

*Corresponds to 15/5-12 UN-2B

Al filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm.
As clogging indicators either manometers or electrical pressure switches can be used.

For the appropriate clogging indicator please see catalog sheet 60.20.

Remarks:

» The indicating pressure of the pressure gauge or the switching pressure of the electrical pressure switch has always to be lower
than the cracking pressure of the by-pass valve (see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. Other designs available on request.
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g Connection M12 x 1.5 for
clogging indicator
Sl T—Ee=ft
A ===l ] Foeb=—|B |gC
#R
0 gH -
S e
N NN
T
M
-
| ST N
wof =K+ |
I\
Type A B C D E F G H | K L M N o Q R

@ / depth
D170 | G1% | G1% | 52 192 28 85 133 | 117 | 60 | AF41 | 47.6 | M8/15 | 100 | AF 55 | 31.5 133
D230 | G1% | G1% | 52 302 28 85 133 | 117 | 60 | AF 41 [47.6 | M8/15| 100 | AF 55 | 315 133

Type S T
D170 14 | 38.1
D 230 14 | 38.1

Measurements in inch

Type A B C D E F G H | K L M N (o Q R
SAE | SAE @/ depth

D170 | -20 | -20 | 2.05| 756 |[1.12|3.35|5.23 |4.60|2.36 | AF 41| 1.87 |M8/059|3.94 | AF55 | 1.24 | 5.24
D230 | -20 | -20 | 2.05 | 11.89 | 1.12 | 3.35 | 5.23 | 4.60 | 2.36 | AF 41 | 1.87 | M8/0.59 | 3.94 | AF55 | 1.24 | 5.24

Type S T
D170 | 0.55 | 1.5
D230 | 055 | 1.5

* Corresponds to 1°/z-12 UN-2B

www.argo-hytos.com Page 105

Subject to change - 20.06-EN/US - 0818




Symbols

Pos. Designation Part No.
1 Replacement filter element see Chart/col. 9
2 O-ring NO07.1155
115 x4.5 mm
4.53 x0.18 inch
Filter bow! D 170 D 230.0102
Filter bowl! D 230 D 230.0101

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can
only be guaranteed if original ARGO-HYTOS spare parts are
used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889  Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters - Lightline

ARGONN
BN HYTOS

RFL 170 - RFL 230

In-line mounting - Connection G1Y% /-20 SAE - Nominal flow rate up to 290 I/min /77 gpm

In-line Return Filter RFL 170

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®Light - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin
Accessories

Electrical and optical clogging indicators are available on request.
For technical data and dimensions see datasheet 60.20.

Characteristics

Nominal flow rate

Up to 290 I/min / 77 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS lightline are
based on the following features:

» Closed by-pass valve at v < 150 mm?/s / 698 SUS

» Element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm flow
volume

» Flow velocity in the connection lines <6 m/s /20 ft/s
Connection

Threaded ports according to I1SO 228 or DIN 13 and
SAE standard J514. Sizes see Selection Chart, page 3,
(other port threads on request).

Filter fineness

10 pm(c) ... 30 um(c)
B-values according ISO 16889 (see diagrams).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Operating pressure
Max. 10 bar / 145 psi
Mounting position
Vertical mounting to be preferred, filter head on top.

Page 107

Subject to change - RFL 170-EN/US - 0818



OR

aC

OH

Measurements

Connection M 12x1.5 for

clogging indicator

Type A C D E F G H | K L M N (0] Q R S T
[mm] @ / depth

RFL170 | G1%a | G1%a |52 | 192 | 28 |85 | 133 | 117 | 60 | AF41 | 476 | M8/15 | 100 | AF55 | 31.5| 133 | 14 | 38.1

RFL230 | G1% | G1% |52 | 302 | 28 85| 133 (117 | 60 | AF41 | 476 | M8/15 | 100 | AF55 | 31.5| 133 | 14 | 38.1
Type A B C D E F G H | K L M N o Q
[inch] mm @ / depth mm

RFL 170 | -20 SAE* | -20 SAE* | 2.05 756 [1.121335|523|460|236| AF41 |1.87 | M8/0.6 394 |AF55| 1.24

RFL 230 | -20 SAE* | -20 SAE* | 2.05 [ 11.89 | 1.12 | 3.35|5.23 | 460 | 2.36 | AF41 | 1.87 | M8/0.6 | 3.94 | AF55 | 1.24
Type R S T
[inch]

RFL 170 5.24 0.55 1.5

RFL 230 5.24 0.55 1.5

*Corresponds to 1°/s- 12 UN - 2B

Symbol
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Ordering Code

Filter assembly

RFL
Type of filter Code

Return Filter, In-line RFL
Flow rate, max. Code
190 I/min / 50 gpm 170
290 I/min /77 gpm 230
Connection thread Code
G1Va GE
-20 SAE UE
Filter fineness Code
10 ym (10EL) G2
16 pm (16EL) 12
30 um (30P) N3

Spare filter element

Filter media Code
EXAPOR®Light F
Paper P
Length Code
for RFL 170 14
for RFL 230 25

Order example:

RFL-230 - UE-N3-KM - 100

Air breather Code
without air breather 100
Bypass setting Code

2.5 bar / 36 psi (for 10EL, 16EL) | OM
1.5 bar / 22 psi (for 30P) KM

Filters delivered with 2 plugged connections
M12 x 1.5 for clogging indicators.

Order example:

P3.1025-01
Filter fineness (2nd digit) Code
10EL 6
16EL 8
30P 1
Filter fineness (1st digit) Code
for RFL 170, 10EL & 16EL 2
for RFL 170, 30P 0
for RFL 230, 10EL & 16EL & 30P 0

www.argo-hytos.com

Pos. Designation

1 Replacement filter element
2 O-ring
115 x 4.5 mm

4.53 x 0.18 inch
3 Filter bow! RFL 170
3 Filter bow! RFL 230

Part No.
see above
N007.1155

D 230.0102
D 230.0101

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can
only be guaranteed if original ARGO-HYTOS spare parts are

used.
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Ap-curves for complete filters
Pressure drop as a function of the flow volume
at v =35mm?s/ 162 SUS (0 = housing empty)
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Filter fineness curves

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889

1000 7 7 999 The abbreviations represent the following B-values resp.

T / / T finenesses:
/

200 095 For EXAPOR®Light and Paper elements:
= 7 7 — — .
SO s/ s 7], ¥ 10EL = B, =200 EXAPOR®Light
Ao A=s w1 5 16EL = B, =200 EXAPOR®Light
é / / é 30P = By, =200 Paper
g L, /] s & Based on the structure of the filter media of the 30P paper
S // elements, deviations from the printed curves are quite probable.

10 yi 90
3 [I a
© 5 / 80
< / For special applications, finenesses differing from these curves
® 2 50 are also available by using special composed filter material.
. ! 10 15 20 25 30
Particle size x [um] (for particles larger

than the given particle size x)

Quality management according to DIN EN ISO 9001
To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return Filter

FR043 - FR 072

Tank top mounting - Hose connection up to ID 19 mm / 34 inch - Nominal flow rate up to 70 I/min / 18.5 gpm

@

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
even the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Connection: Hose nipple

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

» Oil separator:
Prevents oil splashing through the breather on mobile
application.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Return Filter FR 072

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Ventilating Filter

Ventilation of the reservoir by an integral star-shape pleated filter
element:

» removable (replace annually!)
» splash-proof
» fineness 2 ym
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Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Screw-on cap: Polyester, GF-reinforced

Housing: Polyamide, CF-reinforced, electrically
conducting

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

Microfiber web
Paper - cellulose web,
impregnated with resin

Characteristics

Accessories

Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalogue sheet
60.20.

Recommended hose clamps according to DIN 3017 Part 2 or
equivalent for hose OD 23 mm or 26 mm /0.91 inch or 1.03
inch. For orders use ARGO-HYTOS Part No. 11889400 or
13195600.

Extension pipes on the bowl outlet are available in several
lengths on request.

Nominal flow rate

Up to 70 I/min / 18.5 gpm (see Selection Chart, column 2).

The nominal flow rates indicated by ARGO-HYTOS are based on

the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min / 0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Connection

Hose nipple for hose up to ID 19 mm / 34 inch
Sizes see Selection Chart, column 6,
(other connections on request).

Filter fineness

10 pm(c) ... 30 pm(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).

With high filling conditions we recommend an electrical
conductivity > 500 pS/m at 20 °C / 68 °F.

Temperature range

-30 °C ... +80 °C (temporary +100 °C)
-22 °F ... +176 °F (temporary +212 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?/s / 280 SUS
» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it inter-sects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 6 bar / 87 psi

Mounting position
Preferably vertical, outlet downwards.

www.argo-hytos.com

Subject to change - 20.15-EN/US - 0818



Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

SEX2 = P, =200 EXAPOR®MAX 2

7EX2 = B, =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P Bsoq = 200  Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S = screen material with mesh size 40 ym
60S = screen material with mesh size 60 um
100S = screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189

For ventilating filter elements:
2CL =99.5% filter efficiency for particles of size 2 um

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

S o
o/ &/ 5 S
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I/min g | mm | bar kg

1 2 3 4 5 6 7 8 9 10 11 12

FR 043-156" | 25 D1/1 | 10EX2 | 6.1 | 17.5 | 2.5 V3.0510-56 | 0.42 | L1.0403-51 (2CL) -
FR 043-166 25 D1/1 | 10EX2 | 6.1 | 17.5 | 25| 2 | V3.0510-56 | 0.42 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

FR 043-158" | 35 D1/2 | 16EX2 | 6.1 | 17.5 | 25| 1 | V3.0510-58 | 0.42 | L1.0403-51 (2CL) -
FR 043-178 35 D1/2 | 16EX2 | 6.1 | 175 |2,5| 2 | V3.0510-58 | 0.42 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

FR 043-151 30 D1/3 30P |40 | 175 15| 1 P3.0510-51 | 0.42 | L1.0403-51 (2CL) =
FR 043-161 30 D1/3 30P | 40| 175 | 15| 2 | P3.0510-51 | 0.42 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

FR 072-156" | 50 D2/1 | 10EX2 | 13 | 20.5 [ 2.5 | 1 | V3.0520-56 | 0.58 | L1.0403-51 (2CL) -
FR 072-166 50 D2/1 | 10EX2 | 13 | 20.5 | 2.5 | 2 | V3.0520-56 | 0.58 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

FR 072-158'| 70 D2/2 | 16EX2 | 13 | 20.5 | 25| 1 | V3.0520-58 | 0.58 | L1.0403-51 (2CL) -
FR 072-168 70 D2/2 | 16EX2 | 13 | 20.5 [ 2.5 | 2 | V3.0520-58 | 0.58 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

FR 072-151 50 D2/3 30P | 661|205 |1.5| 1 |P3.0520-51%| 0.58 | L1.0403-51 (2CL) -
FR 072-171 50 D2/3 30P | 66| 205 | 15| 2 |P3.0520-51%| 0.58 | L1.0403-51 (2CL) | Indicator port M12 x 1.5

! Preferred type, no minimum order quantity required

2 Paper media supported with metal gauze

On types with indicator port M12 x 1.5 either manometers or electrical pressure switches can be used as clogging indicators. Optional
extension pipes adapt the filter length to various tank depths. For ordering of accessories please use the below mentioned codes.

Order example: The filter FR 072-156 has to be supplied with an extension pipe for a mounting depth of 500 mm.

Order description:

Part No. (Basic unit)

Extension pipe (5 various lengths are available on request)

FR 072-156

FR 043: EV 150, EV 200, EV 300, EV 400, EV 500
FR 072: EV 250, EV 300, EV 400, EV 500, EV 600

/

EV 500

For the appropriate clogging indicator see data sheet 60.20.

When using pressure switches of series DG 813 sealing by means of an O-ring (order no. N007.0103, to be ordered separately) has
to be guaranteed (torque 4 Nm). When using manometers of series DG 200 variants with preformed sealing ring are to be used.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.

» For fastening the filter the enclosed spring washers have to be used. Assembly torque 15+> Nm.
» The filters listed in this chart are standard filters. Other designs available on request.
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Selection Chart
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gpm g inch | psi lbs
1 2 3 4 5 6 7 8 9 10 11 12
FR 043-256 6.6 D1/1 10EX2 | 6.1 | ID%5 | 36 3 V3.0510-56 | 0.93 - w/o ventilating filter

FR 043-266" | 6.6 | D1/1 | 10EX2 | 6.1 | ID%5 | 36 4 | V3.0510-56 | 0.93 | L1.0403-51 (2CL) | with oil separator

FR043-168 | 9.2 | D1/2 | 16EX2 | 6.1 | ID*/5 | 36 3 V3.0510-58 | 0.93 - w/o ventilating filter
FR043-198" | 9.2 | D1/2 | 16EX2 | 6.1 | ID%s | 36 4 | V3.0510-58 | 0.93 | L1.0403-51 (2CL) | with oil separator

FR 043-281 7.9 | D1/3 30P | 4.0 | ID%s | 22 3 P3.0510-51 | 0.93 = w/o ventilating filter
FR 043-291 7.9 | D1/3 30P | 40 | ID% | 22 4 P3.0510-51 | 0.93 | L1.0403-51 (2CL) | with oil separator

FR072-266 | 13.2 | D2/1 | 10EX2 | 13 [ID3% | 36 3 | V3.0520-56 | 1.28 = w/o ventilating filter
FR 072-276" | 13.2 | D2/1 | 10EX2 | 13 |ID3% | 36 4 V3.0520-56 | 1.28 | L1.0403-51 (2CL) | with oil separator

FR072-188 | 185 | D2/2 | 16EX2 | 13 | ID 3% | 36 3 V3.0520-58 | 1.28 - w/o ventilating filter
FR 072-258" | 18.5 | D2/2 | 16EX2 | 13 |ID 3% | 36 4 V3.0520-58 | 1.28 | L1.0403-51 (2CL) | with oil separator

FR072-281 | 13.2 | D2/3 30P | 6.6 | ID3% | 22 3 | P3.0520-51* | 1.28 - w/o ventilating filter
FR072-291 | 13.2 | D2/3 30P | 6.6 |ID3 | 22 4 | P3.0520-51* | 1.28 | L1.0403-51 (2CL) | with oil separator

! Preferred type, no minimum order quantity required 2 paper media supported with metal gauze

All filters are delivered with a plugged clogging indicator connection M12 x 1.5. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths. For ordering of
accessories please use the below mentioned codes.

Order example: The filter FR 072-276 has to be supplied with an extension pipe for a mounting depth of 500 mm
(resp. 19.69 inch).

Order description: FR 072[276 / EV 500

Part No. (Basic unit)

Extension pipe (5 various lengths are available on request)

FR 043: EV 150 (5.90 inch), EV 200 (7.87 inch), EV 300 (11.81 inch), EV 400 (15.74 inch) , EV 500 (19.69 inch)
FR 072: EV 250 (9.84 inch), EV 300 (11.81 inch), EV 400 (15.74 inch), EV 500 (19.69 inch), EV 600 (23.62 inch)

For the appropriate clogging indicator see data sheet 60.20.

When using pressure switches of series DG 813 sealing by means of an O-ring (order no. N0O07.0103, to be ordered separately) has
to be guaranteed (torque 4 Nm). When using manometers of series DG 200 variants with preformed sealing ring are to be used.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.

» For fastening the filter the enclosed spring washers have to be used. Assembly torque 15+ Nm.

» The filters listed in this chart are standard filters. Other designs available on request.
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G

1,4(EV-K)

Ventilating filter

4 Fineness 2 ym
Is (replaceable)

EV

O-ring /‘7 - o

included in
basic equipment

Qil separator

included in
basic equipment

.
}
Max. oil level
,,,,,, under stationary
conditions when using
an oil separator
Dia hole
in reservoir

For dimension EV see selection chart

‘ | Required mounting surface
N P 4»0[‘7
SN 0-ring
/// R, IC I\
vl L Ml L ’\f, h ,,{,,‘L'L,
\:G}/
for clogging
indicator
Q
Type A B C D E [ G H |1 I2 K L M N (o) P
(min/max.)
FR 043 1751 75 60/61 51 27.8 11 22 65 175 110 85 88 108 | 65 11 58
FR 072 205 | 75 60/61 51 27.8 11 22 65 270 110 | 182 | 88 108 | 65 11 58
Type Q R, R, S V) \'" w p4
@ / depth
FR 043 80° 39 42 27 20 | AF27 | 40 M12x1.5/10
FR 072 80° 39 42 27 20 | AF27 | 40 M12x1.5/10
Type A B C D E F* G H I, L, K L M N (0] P
(min/max.)
FR 043 0.69 | 2.95|2.36/2.40 | 2.01 | 1.09| 043 | 087|256 | 6.89 | 433 |3.35(3.46|4.25|2.56|0.43|2.28
FR 072 0.81|295|2.36/2.40 | 2.01 [ 1.09| 043 | 0.87 |2.56|10.63|4.33|7.17|3.46|4.25|2.56|0.43 |2.28
Type Q R, R, S U \' W z
mm @ / depth
FR 043 80° | 1.54 1.65 1.06 | 0.79 | AF27 | 1.57 M12x1.5/0.39
FR 072 80° | 1.54 1.65 1.06 | 0.79 | AF 27 | 1.57 M12 x1.5/0.39

*Including the enclosed spring washers @10 mm (0.39 inch), DIN 137 shape B, corrugated
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Symbols

] Pos. Designation Part No.
, 1 Screw-on cap FR 043.0201
3 2 O-ring NO07.0573
57 x 3 mm
2.24 x0.12 inch
3 Compression spring NO15.1606
4 Replacement filter element s. Chart/ col. 9
4 5 Filter bowl! FR 043* FR 043.0107
5 Filter bow! FR 072* FR 072.0104
6 O-ring N007.0501
50 x 2 mm
1.97 x 0.08 inch
5 7 Replacement ventilating filter L1.0403-51
8 O-ring N007.0704
69 x4 mm
2.72 x0.16inch
6 9 QOil separator FR 043.0701

*Specify mounting depth (EV) in mm

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can

8 only be guaranteed if original ARGO-HYTOS spare parts are
used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

ARGONN
BN HYTOS

E 043 - E 072

Tank top mounting - Connection up to G3 /-12 SAE - Nominal flow rate up to 70 I/min / 18.5 gpm

Return Filter E 072

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element — therefore dirt particles are not flushed
back into the tank.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Ventilating filter

Ventilation of the reservoir by an integral star-shape pleated filter
element:

» removable (replace annually!)
» splash-proof
» fineness 2 ym

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Screw-on cap: Polyester, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, CF-reinforced, electrically
conducting

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2- organic multi-layer

microfiber web
Paper - cellulose web, impregnated
with resin

Characteristics

Accessories

Electrical and optical clogging indicators are available on request.
Dimensions and technical data see catalogue sheet 60.20.

An optional oil separator (Part No. E 043.1701) prevents oil
splashing through the ventilating filter at mobile applications
and is available on request.

Extension pipes on the bowl! outlet are available in several
lengths on request.

Nominal flow rate

Up to 70 I/min / 18.5 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS
» element service life > 1000 operating hours at an average

» fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4,5 m/s / 14.8 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

5 um(c) ... 30 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).

With high filling conditions we recommend an electrical
conductivity > 500 pS/m at 20 °C / 68 °F.

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °C ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s / 280 SUS

» as starting viscosity: Vmax= 1200 mm?/s / 5560 SUS

» at initial operation:

The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure of
the by-pass valve on the vertical axis. Draw a horizontal line so
that it inter-sects the Ap curve at a point. Read this point on the
horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v=35mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889

T 1000 99,9 T
]l l’ 7
I ] 7/
J i/ /
|
/
99,5 )
c 200 S o T2 q ’ >
= o] §o] gf é‘_’\— 59 -
< o] [INf| S < >
A 100 / 7 929 e
A 75 = 7 98,7 5
k] 7/ 7/ [}
O / &
hw fun}
3 V1
8 20 / 95
o V1
- V1
o 10 / 90
i) 7
..(Ba 7/ 7
fag 5 80
c /
2
=
© 2 50
=
[
10 10 15 20 25 30
Particle size x [um] (for particles larger
[um] (for p 9 >

than the given particle size x)

www.argo-hytos.com

Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = Es © =200 EXAPOR®MAX 2

TEX2 = B,y =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P By =200 Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

405 = screen material with mesh size 40 pm
60S = screen material with mesh size 60 pm
100 = screen material with mesh size 100 pm

Tolerances for mesh size according to DIN 4189

For ventilating filter elements:
2CL = 99.5% efficiency for particles of size 2 pm

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart
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1 2 3 4 5 6 | 7|8 9 10 11 12
E043-156' | 25 | D1/1 | 10EX2 | 6.1 | G¥% | 25| 2 | V3.0510-56 | 0.6 | L1.0403-01 (2CL) -
E043-166' | 25 | D1/1 | 10EX2 | 6.1 | G¥% | 25| 1 | V3.0510-56 | 0.6 - -
E043-158' | 35 | D12 | 16EX2 | 6.1 | GY% | 25| 2 | V3.0510-58 | 0.6 | L1.0403-01 (2CL) -
E043-168' | 35 | D1/2 | 16EX2 | 6.1 | G¥% | 25| 1 | V3.0510-58 | 0.6 - -

E 043-151 30 | D1/3 30P 40 | G2 | 15| 2 P3.0510-51 0.6 L1.0403-01 (2CL) -
E 043-161 30 | D1/3 30P 40 | G2 | 15| 1 P3.0510-51 0.6 = =

E 072-153 25 | D2/ 5EX2 77 | G% | 25| 2 V3.0520-53 0.8 L1.0403-01 (2CL) -
E072-163 25 | D211 5EX2 77 | G | 25| 1 V3.0520-53 0.8 - -
E072-156' | 50 | D2/2 | 10EX2 | 13 | G% | 25| 2 V3.0520-56 0.8 L1.0403-01 (2CL) =
E072-166' | 50 | D2/2 | 10EX2 | 13 | G% |[25| 1 V3.0520-56 0.8 - -
E072-158' | 70 | D2/3 | 16EX2 | 13 | G% | 25| 2 V3.0520-58 0.8 L1.0403-01 (2CL) =
E072-168' | 70 | D2/3 | 16EX2 | 13 | G¥% | 25| 1 V3.0520-58 0.8 - -

E 072-151 50 | D2/4 30P 66 | G% |15 2 P3.0520-512 0.8 L1.0403-01 (2CL) -
E 072-161 50 | D2/4 30P 66 | G | 15| 1 P3.0520-512 0.8 = =

! Preferred type, no minimum order quantity required
2 Paper media supported with metal gauze

All filters are delivered with a plugged clogging indicator connection M12 x 1.5. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths. For ordering of
accessories please use the below mentioned codes.

Order example: The filter E 072-156 has to be supplied with an extension pipe for a mounting depth of 500 mm.
Order description: E 072-156 / EV 500

Part No. (Basic unit)

Mounted extension pipe (5 various lengths are available on request)

E 043: EV 150, EV 200, EV 300, EV 400, EV 500
E 072: EV 250, EV 300, EV 400, EV 500, EV 600

For the appropriate clogging indicators see catalogue sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. Other designs available on request.
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Selection Chart
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gpm SAE | psi lbs
1 2 3 4 5 6 7 8 9 10 11 12
E043-776' | 6.6 | D1/1 | 10EX2 | 6.1 | -12%2 | 36 2 V3.0510-56 1.32 L1.0403-01 (2CL) | incl. oil separator
E 043-786' | 6.6 | D1/1 | 10EX2 | 6.1 | -122 | 36 1 V3.0510-56 1.32 - -
E 043-778' | 9.2 D1/2 | 16EX2 | 6.1 -122 | 36 2 V3.0510-58 1.32 L1.0403-01 (2CL) | incl. oil separator
E043-788' | 9.2 | D1/2 | 16EX2 | 6.1 | -122 | 36 1 V3.0510-58 1.32 - -

E 043-771 7.9 | D1/3 30P 4.0 |-122 | 21 2 P3.0510-51 1.32 L1.0403-01 (2CL) | incl. oil separator
E 043-781 7.9 | D1/3 30P 4.0 |-122 | 21 1 P3.0510-51 1.32 - -

E072-773 6.6 | D2/1 5EX2 7.7 | -12% | 36 2 VV3.0520-53 1.76 L1.0403-01 (2CL) | incl. oil separator
E072-783 | 6.6 | D2/1 | 5EX2 7.7 | -122]36 | 1 V3.0520-53 1.76 - -
E 072-776' | 13.2 | D2/2 | 10EX2 13 -122 | 36 2 V3.0520-56 1.76 L1.0403-01 (2CL) | incl. oil separator
E 072-786' | 13.2 | D2/2 | 10EX2 | 13 | -122 | 36 | 1 V3.0520-56 1.76 - -
E 072-778' | 185 | D2/3 | 16EX2 | 13 | -122 | 36 | 2 V3.0520-58 1.76 | L1.0403-01 (2CL) | incl. oil separator
E 072-788' | 18.5 | D2/3 | 16EX2 13 -122 | 36 1 V3.0520-58 1.76 - -

E072-771 | 13.2 | D2/4 30P 6.6 | -122 | 21 2 P3.0520-51° | 1.76 L1.0403-01 (2CL) | incl. oil separator
E072-781 | 13.2 | D2/4 30P 6.6 | -122 | 21 1 P3.0520-51° | 1.76 = =

! Preferred type, no minimum order quantity required

2Corresponds to 1'/16 -12 UN-2B
3 Paper media supported with metal gauze

Al filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths. For ordering of
accessories please use the below mentioned codes.

Order example: The filter E 072-776 has to be supplied with an extension pipe for a mounting depth of 500 mm
(resp. 19.69 inch).

Order description: E 072-776 / EV 500

Part No. (Basic unit)

Mounted extension pipe (5 various lengths are available on request)

E 043: EV 150 (5.90 inch), EV 200 (7.87 inch), EV 300 (11.81 inch), EV 400 (15.74 inch), EV 500 (19.69 inch)
E 072: EV 250 (9.84 inch), EV 300 (11.81 inch), EV 400 (15.74 inch), EV 500 (19.69 inch), EV 600 (23.62 inch)

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. Other designs available on request.
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Design with ventilating filter Design without ventilating filter

Max. oil level under
stationary conditions
when using an oil
separator

Oil separator optional

ARGO-HYTOS

Part No. E 043.1701 Flat gasket (included in basic equipment)

Dia hole in reservoir

Extension pipe on request

Connection M12 x 1.5 E
for clogging indicator

Ventilating filter ) .
9 Required mounting surface

Fineness 2 um
replaceable

Measurements in mm

Type | A B C D E F G H | | K L M N o P

min/max

E043 | G2 | 75 60/63 51 27.8 24 26 67 175 110 83| 88 9 51 11 | 595
EO072| G%4 | 75 60/63 51 27.8 | 24 26 67 270 110 | 180 | 88 9 51 11 | 595

Type | P, | Q R S T U v w X
E043 | 57.5| 46 79 42 2 21 AF27 | 35 | AF36
EO072 | 575 | 46 79 42 2 21 AF27 | 35 | AF36
Type | A | B d D E F G H I, , | K| L|[M|N/|O/|P
SAE min/max

EO043 | -12* | 295 | 2.36/2.48 | 2.01| 1.09 | 094 | 102 |264| 689 | 433 |3.27|3.46|035|201|043| 234
EO072 | -12* | 295 | 2.36/2.48 | 2.01| 1.09 [094| 1.02 |264| 1063 | 433 |7.09|3.46|035|2.01|043| 234

Type | P Q R S T V) Vv w X

2

E043| 2.26 | 1.81 3.1 1.65| 0.08 | 0.83 | AF27 |1.38| AF36
EQ072 | 2.26 | 1.81 3.1 1.65| 0.08 |0.83| AF27 | 1.38| AF36

* Corresponds to 1'/16-12 UN-2B
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Symbols

Pos. Designation Part No.
1 Screw-on cap FR 043.0201
2 Compression spring NO15.1606
3 O-ring N007.0573
57 x 3 mm
2.24x0.12 inch
4 Replacement filter element see Chart/ col. 9
5 Filter bowl E 043* FR 043.0107
5 Filter bowl E 072* FR 072.0104
6 O-ring N007.0501
50 x 2 mm
1.97 x 0.08 inch
7 Replacement ventilating filter L1.0403-01K
8 Flat gasket (for versions D 043.0113
without oil separator)
9 Qil separator (incl. pos. 10) E 043.1701
10 Flat gasket (for versions D 043.0118

with oil separator)

*Specify mounting depth (EV) in mm

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can
,,,,, only be guaranteed if original ARGO-HYTOS spare parts are
used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters - Lightline

ARGONN
BN HYTOS

RFT 043 - RFT 072

Tank top mounting - Connection G3 /-12 SAE - Nominal flow rate up to 90 I/min / 24 gpm

Return Filter RFT 043

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Bypass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element — therefore dirt particles are not flushed
back into the tank.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Ventilating filter

Ventilation of the reservoir by an integral star-shape pleated filter
element:

» removable (replace annually!)
» splash-proof
» fineness 2 ym

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Page 127

Subject to change - RFT 043-EN/US - 0818



Materials

Screw-on cap: Polyester, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, CF-reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®Light - inorganic multi-layer

microfiber web

Paper - cellulose web, impregnated with resin

Characteristics

Accessories

Electrical and optical clogging indicators are available on request.

For technical data and dimensions see datasheet 60.20.

An optional oil separator (Part No. E 043.1701) is available on
request.

Extension pipes on the bowl! outlet are available in several
lengths on request.

Nominal flow rate

Up to 90 I/min / 24 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS lightline
are based on the following features:

» closed bypass valve at v < 150 mm?s /698 SUS

» element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines <6 m/s / 20 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13 and

» SAE standard J514

Sizes see Selection Chart, page 3
(other port threads on request).

Filter fineness

10 pm(c) ... 30 pm(c)
B-values according to ISO 16889 (see diagrams).

Symbols

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?%s /280 SUS

» as starting viscosity: Vmax= 1200 mm?/s / 5560 SUS

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.

Without air breather

With air breather
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Design with ventilating filter Design without ventilating filter

s
]
#B
¥ ' re
I v :\ -~
| I
1 +{EV-K) ——
| = :‘/‘L
A | —— . — [ =
o} L F
1 ] | i .
1 ez A Max. oil level under
Wyt - 5 stationary conditions :
v ! _ when using an 1. 1+
) ) @0 oil separator
Qil separator optional [ e
ARGO-HYTOS ey = | ket Gincluded i
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Dia hole in reservoir

Connection M12 x 1.5 mm

for clogging indicator

Ventilating filter
Fineness 2 um

Required mounting surface

(replaceable) 0
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Type A B C D E F G H I P K L M N (o)
[mm] min/max
RFT 043 G3a 75 60/63 51 27.8 | 24 26 67 175 110 83 88 9 51 11
RFT 072 G34 75 60/63 51 27.8 | 24 26 67 270 110 180 | 88 9 51 11
Type P, P, Q R S T V) \') w X
[mm]
RFT 043 59.5 57.5 46 79 42 21 AF 27 35 AF 36
RFT 072 59.5 57.5 46 79 42 21 AF 27 35 AF 36
Type A B C D E F G H I P} K L M N (o)
[inch] min/max
RFT 043 | -12 SAE* | 2.95 | 2.36/2.48 | 2.01 | 1.09 | 0.94 | 1.02 2.64 6.89 | 4.33 3.27 | 3.46 | 0.35 | 2.01 | 043
RFT 072 | -12 SAE* | 2.95 | 2.36/2.48 | 2.01 | 1.09 | 0.94 | 1.02 2.64 10.63 4.33 7.09 | 3.46| 035|201 043
Type P, P, Q R S T V) \') w X
[inch] mm mm
RFT 043 2.34 2.26 1.81 3.11 | 1.65|0.08 | 0.83 | AF27 1.38 | AF36
RFT 072 2.34 2.26 1.81 3.11 | 1.65|0.08 | 0.83 | AF 27 1.38 | AF36
*Corresponds to 1'/46- 12 UN - 2B
www.argo-hytos.com Page 129
Subject to change - RFT 043-EN/US - 0818




Ordering Code

Filter assembly

Type of filter

Return Filter,
tank mounted

Code

RFT

Order example:
RFT - 043 -GC-G2-0OM- 101

Flow rate, max. Code
50 I/min/ 13 gpm 043
90 I/min /24 gpm 072 Air breather Code
Connection thread Code Without air breather 100
G34 GC With air breather 101
-12 SAE uc

Bypass settin Code
Filter fineness Code e g

2.5 bar /36 psi (for 10EL, 16EL) | OM
10 pm (10EL) G2 )

1.5 bar / 22 psi (for 30P) KM
16 pm (16EL) 12

Filters delivered with plugged connection M12 x
30 pm (30P) N3 1.5 for clogging indicator.
Spare filter element Order example:
305 -5 F3.0510-56

Filter media Code
EXAPOR®Light F

Filter fineness Code
Paper P

10EL 6
Length Code 16EL 8
for RFT 043 10 30P 1
for RFT 072 20

Spare parts

: Pos. Designation Part No.

, 1 Screw-on cap FR 043.0201

3 2 Compression spring NO15.1606

3 O-ring 57 x 3 mm / NO007.0573
2.24x0.12 inch

4 4 Replacement Filter element see above

5 Filter bow! RFT 043 FR 043.0107

5 Filter bow! RFT 072 FR 072.0104

6 O-ring 50 x 2 mm / N007.0501
1.97 x 0.08 inch

> 7 Replacement air breather L1.0403-01K

8 Flat gasket (for versions without D 043.0113

breather / oil separator)
9 6 9 Oil separator (incl. pos. 10) E 043.1701

7 10 Flat gasket (for versions with D 043.0118

breather / oil separator)

8 The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can
only be guaranteed if original ARGO-HYTOS spare parts are
used.
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Ap-curves for complete filters

m Pressure drop as a function of the flow volume
at v =35mm?s/ 162 SUS (0 = housing empty)

Qlgpm] — Qlgpm] —
0 53 10.6 15.9 0 53 106 159 211 264  31.7
2 29.0 2 29.0
RFT 043 RFT 072
E 1.5 21.8 E— E 1.5 21.8 E
2 16EL g = JCEL] 5
1 ’ 14.5 1 A 145
10EL L ~ ‘
7 10EL [ 30P
) -
0.5 — - 7.3 0.5 - 7.3
% s //g
0 0
0 20 40 60 0 20 40 60 80 100 120
Q [I/min] — Q [I/min] ——
Filter fineness curves
m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
1000 7 7 990 The abbreviations represent the following B-values resp.
T / / T finenesses:
/
200 00,5 For EXAPOR®Light and Paper elements:
£ 7 7 - - .
SO s/ LS 7|, ¥ 10EL = B, =200 EXAPOR®Light
AT ASSEs @7 5 16EL = B, =200 EXAPOR®Light
2 / / § 30P = By, =200 Paper
s 4 s & Based on the structure of the filter media of the 30P paper
S // elements, deviations from the printed curves are quite probable.
<o 10 7 90
o) 7
® 5 A/ 80 For ventilating filter elements:
kS / 2CL = 99.5 % efficiency for particles of size 2 um
© 2 50
= . For special applications, finenesses differing from these curves
0 10 15 20 25 30

L ' are also available by using special composed filter material.
Particle size x [um] (for particles larger also available by using special composed ate

than the given particle size x)

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

E094-E 103

Tank top mounting - Connection up to G1/-16 SAE - Nominal flow rate up to 135 I/min / 35.7 gpm

ARGONN
BN HYTOS

E 143

www.argo-hytos.com

Return Filter E 103

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Ventilating Filter

Ventilation of the reservoir by an integral star-shape pleated filter
element:

» removable (replace annually!)
» splash-proof
» fineness 2 ym

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Screw-on cap: Polyamide, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, CF-reinforced, electrically
conducting

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated
with resin

Characteristics

Accessories

Electrical and optical clogging indicators are available on request.
Dimensions and technical data see catalog sheet 60.20.

An optional oil separator (Part No. E 103.1702) prevents oil
splashing through the ventilating filter at mobile applications
and is available on request.

Extension pipes on the bowl! outlet are available in several
lengths on request.

Nominal flow rate

Up to 135 I/min / 35.7 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

5 pm(c) ... 30 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to I1SO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).

With high filling conditions we recommend an electrical
conductivity > 500 pS/m at 20 °C / 68 °F.

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s /280 SUS
» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the flow volume
at v=35mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»

0 927 1854 2781 3708 4635
5 72.5 T
4 580 _
8
3 35
2 29.0
—al
1 \/ 14.5
0 200 400 600 800 1000
v [mms] —»
Pressure drop as a function of the
kinematic viscosity at nominal flow
v [SUS] —»
0 927 1854 2781 3708 4635
5 72.5 T
4 58.0
3 2 T ] =
A — v T <
3 L 35 5
]
2 29.0
/ vl 4]
1 \V 14.5
0 200 400 600 800 1000
v [mm¥s] —»
Pressure drop as a function of the
kinematic viscosity at nominal flow
v [SUS]
0 927 1854 2781 3708 4635
5 72.5
3
3 435 g
/ I I—
2 29.0
I
1 \( 14.5
0 200 400 600 800 1000

v [mm¥s] —»

Page 135

Subject to change - 20.30-EN/US - 0818



Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained

by the Multi-Pass Test according to ISO 16889

1000
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75

20

Filtration ratio B for particles > x ym —»
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX2 and Paper elements:

5EX2 = B, =200 EXAPOR®MAX 2

7EX2 = B, =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30 = B =200 Paper

30 (¢)

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S = screen material with mesh size 40 pm
60S = screen material with mesh size 60 ym
100S = screen material with mesh size 100 pm

Tolerances for mesh size according to DIN 4189

For ventilating filter elements:
2CL =99.5 % filter efficiency for particles of size 2 pm

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

N
N & &
S ‘&Q X N
S 3 &
F /& & & N N & &
eSS s S xS 2 F s
S R & S IS © Q S & &
& T N N O Q N NS O
o /. /&S & S &/ E/ S Y S NS ©
S /eSS & S SIS S £ /S TS S 3
@ S E XSS S S E@ N LKL & €
I/min g bar kg
1 2 3 4 5 6 7 8 9 10 11 12

E 094-661 50 | D1/1 30P 1M | G |15 2 P3.0613-51 | 0.8 | L1.0503-03 (2CL) =
E 094-671 50 | D1/1 30P 1M | G/ |15 P3.0613-51 | 0.8 - -

—_

E 103-657 45 | D2/1 5EX2 18 | G | 25| 2 V3.0620-53 | 1.0 | L1.0503-03 (2CL) -
E 103-677 45 | D2/1 5EX2 18 | G3%4 | 25| 1 V3.0620-53 | 1.0 = =
E103-676' | 80 | D2/2 | 10EX2 | 25 | G*/y | 25| 2 V3.0620-56 | 1.0 | L1.0503-03 (2CL) -
E 103-686" | 80 | D2/2 | 10EX2 | 25 | G%, [ 25| 1 V3.0620-56 | 1.0 = =
E 103-898' | 110 | D2/3 | 16EX2 | 25 | G1 | 25| 2 V3.0620-58 | 1.0 | L1.0503-03 (2CL) -
E 103-888' | 110 | D2/3 | 16EX2 | 25 | G1 [25]| 1 V3.0620-58 | 1.0 - =

E 103-871 70 | D2/4 30P 1M | G |15 2 P3.0620-512 | 1.0 | L1.0503-03 (2CL) =
E 103-861 70 | D2/4 30P 1M | G |15 1 P3.0620-512 | 1.0 - -

E 143-657 70 | D31 5EX2 28 | G | 25| 2 V3.0730-53 | 1.2 | L1.0503-03 (2CL) -
E 143-667 70 | D3/1 5EX2 28 | G% | 25| 1 V3.0730-53 | 1.2 = =
E 143-676' | 115 | D3/2 | 10EX2 | 38 | G1 | 25| 2 V3.0730-56 | 1.2 | L1.0503-03 (2CL) -
E 143-686"' | 115 | D3/2 | 10EX2 | 38 | G1 |25 | 1 V3.0730-56 | 1.2 - -
E 143-888' | 135 | D3/3 | 16EX2 | 38 | G1 | 25| 2 V3.0730-58 | 1.2 | L1.0503-03 (2CL) -
E 143-688' | 135 | D3/3 | 16EX2 | 38 | G1 | 25| 1 V3.0730-58 | 1.2 = -

E 143-851 120 | D3/4 30P 17 | G1 | 15| 2 P3.0730-512 | 1.2 | L1.0503-03 (2 CL) =
E 143-861 120 | D3/4 30P 17 | G1 | 15| 1 P3.0730-512 | 1.2 - -

! Preferred type, no minimum order quantity required 2 Paper media supported with metal gauze

All filters are delivered with a plugged clogging indicator connection M12 x 1.5. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths. For ordering of
accessories please use the below mentioned codes.

Order example: The filter E 103-676 has to be supplied with an extension pipe for a mounting depth of 500 mm.
Order description: E 103-676 / EV 500
Part No. (Basic unit) |

Mounted extension pipe (7 various lengths are available on request)

E 094: EV 130, EV 190, EV 234, EV 284, EV 334, EV 434, EV 534
E 103: EV 196, EV 256, EV 300, EV 350, EV 400, EV 500, EV 600
E 143: EV 297, EV 357, EV 400, EV 450, EV 500, EV 600, EV 700

For the suitable clogging indicators please see catalog sheet 60.20.
Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).
» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.

www.argo-hytos.com Page 137

Subject to change - 20.30-EN/US - 0818




N
S & N
& \' QQ)
S Y & &
e /2 o & & & & N
&/ & 5 R S < S
S /S & N & & S
® S LSS S /S ESS S S S ESE® &
& /S /E €SS S S SSEe &
gpm g | SAE | psi Ibs
1 2 3 4 5 6 7 8 9 10 11 12

E 094-761 13.2 | DN 30P 11 | -16% | 22 | 2 P3.0613-51 1.8 | L1.0503-03 (2CL) incl. oil separator
E 094-751 13.2 | DN 30P 1M | -16? | 22 P3.0613-51 1.8 - -

—_

E103-763 | 11.9 | D2/ 5EX2 18 | -162 | 36
E103-753 | 11.9 | D2/1 5EX2 18 | -162 | 36
E 103-777" | 21.1 | D2/2 | 10EX2 | 25 | -16%2 | 36
E 103-756" | 21.1 | D2/2 | 10EX2 | 25 | -16% | 36
E 103-798' | 29.1 | D2/3 | 16EX2 | 25 | -16%2 | 36
E 103-788" | 29.1 | D2/3 | 16EX2 | 25 | -16% | 36

V3.0620-53 | 2.2 | L1.0503-03 (2CL) incl. oil separator
V3.0620-53 | 2.2 - -
V3.0620-56 | 2.2 | L1.0503-03 (2CL) incl. oil separator
V3.0620-56 | 2.2 - -
V3.0620-58 | 2.2 | L1.0503-03 (2CL) incl. oil separator
V3.0620-58 | 2.2 - -

S N = N = N

E 103-761 18.5 | D2/4 30P 1M | -162 | 22 | 2 P3.0620-51° | 2.2 | L1.0503-03 (2CL) incl. oil separator
E 103-751 18.5 | D2/4 30P 1M | -16? | 22 P3.0620-51° | 2.2 - -

—_

E143-763 | 185 | D3/ 5EX2 28 | -162 | 36 | 2 V3.0730-53 | 2.7 | L1.0503-03 (2CL) incl. oil separator
E 143-753 | 18.5 | D3/1 5EX2 28 | -162 | 36 | 1 V3.0730-53 | 2.7 - -
E 143-776' | 30.4 | D3/2 | 10EX2 | 38 | -162 | 36 | 2 V3.0730-56 | 2.7 | L1.0503-03 (2CL) incl. oil separator
E 143-786' | 30.4 | D3/2 | 10EX2 | 38 | -162 | 36 | 1 V3.0730-56 | 2.7 = =
E 143-788" | 35.7 | D3/3 | 16EX2 | 38 | -162 | 36 | 2 V3.0730-58 | 2.7 | L1.0503-03 (2CL) incl. oil separator
E 143-798" | 35.7 | D3/3 | 16EX2 | 38 | -162 | 36 | 1 V3.0730-58 | 2.7 = =

E 143-761 31.7 | D3/4 30P 17 | 162 | 22 | 2 P3.0730-51° | 2.7 | L1.0503-03 (2 CL) incl. oil separator
E 143-751 31.7 | D3/4 30P 17 | -162 | 22 1 P3.0730-51° | 2.7 - -

! Preferred type, no minimum order quantity required 2Corresponds to 1% -12 UN-2B 3 Paper media supported with metal gauze

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths. For ordering of
accessories please use the below mentioned codes.

Order example: The filter E 103-763 has to be supplied with an extension pipe for a mounting depth of 500 mm (resp. 19.69 inch).
Order description: E 103-763 / EV 500
Part No. (Basic unit) |

Mounted extension pipe (7 various lengths are available on request)

E094: EV 130(5.12 inch), EV 190 (7.48 inch), EV 234 (9.21 inch), EV 284 (11.18 inch), EV 334 (13.15 inch), EV 434 (17.09 inch),
EV 534 (21.02 inch)

E103: EV 196 (7.71 inch), EV 256 (10.08 inch), EV 300 (11.81 inch), EV 350 (13.78 inch), EV 400 (15.74 inch),
EV 500 (19.69 inch), EV 600 (23.62 inch)

E 143: EV 297 (11.69 inch), EV 357 (14.06 inch), EV 400 (15.74 inch), EV 450 (17.71 inch), EV 500 (19.69 inch),
EV 600 (23.62 inch), EV 700 (27.56 inch)

For the suitable clogging indicators please see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).
» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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£ y4 Y4 L

Max. oil level under
stationary conditions

when using an
oil separator

QOil separator )
optional ‘ I .
ARGO-HYTOS v ok Ao i_._l- inreservoir
Part No. E 103.1702 i

Dia hole

For dimension EV see selection chart

Design without ventilating filter Design with ventilating filter Required mounting surface
Connection M12 x 1.5
~ =0 |for clogging N
Il indicator
i N
T
3
Il
Measurements in mm
Type A B C D E F G H 1, L, K L M N (0]

min./max.
E 094 G % 105 87/91 73.5 38 205 | 30 |885| 235 125 111 115 | 110 | 70 "
E103 | G3, G1 | 105 87/91 73.5 38 20.5 | 30 |88.5 | 300 125 | 177 115 | 110 | 70 11
E 143 | G3%,G1 | 105 87/91 73.5 38 20.5 | 30 |88.5 | 400 125 | 278 115 | 110 | 70 1Nl

Type P, P, Q R S T u \'
E 094 82 69 13.5 107.5 | AF32 | AF41| 50 | 23
E103 82 69 13.5 107.5 | AF32 | AF41| 50 | 23

E 143 82 69 13.5 107.5 | AF32 | AF41 | 50 23

Measurements in inch

Type A B C D E F G H L 1, K L M N (0]
SAE min./max.
E 094 -16 4.13 | 3.43/3.58 2.9 1.5 0.81 [ 1.18 {348 | 9.25 | 492 | 437 | 453 [433|2.76| 0.43
E 103 -16 413 | 3.43/3.58 | 29 1.5 0.81 [ 1.18 |3.48 | 11.81 | 492 | 6.97 | 453 [4.33|2.76| 0.43
E 143 -16 413 | 3.43/3.58 | 2.9 1.5 0.81 | 1.18 |3.48 | 1575 | 492 | 10.94 | 453 [4.33|2.76| 0.43
Type P, P, Q R s T | U |V
mm mm

E 094 3.23 2.72 0.53 423 | AF32 | AF41 | 1.97 | 0.91
E 103 3.23 2.72 0.53 4.23 | AF32 | AF41 | 1.97 | 0.91
E 143 3.23 2.72 0.53 423 | AF32 | AF41|1.97 | 091

* Corresponds to 1°/16-12 UN-2B
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Spare Parts

Pos. Designation Part No.
1 Screw-on cap E 103.0201
2 Flat gasket NO031.0841
3 Compression spring N015.3703
4 Replacement filter element see Chart/ col. 9
5 Filter bowl EQ94* E 094.0903
5 Filter bowl! E103* E 103.0912
5 Filter bow! E143* E 143.0903
6 O-ring N007.0703
69.5 x 3.5 mm

2.74 x 0.14 inch
7 Replacement ventilating filter  L1.0503-03K

Housing (for pos. 7) L1.0503.0801
Flat gasket (for versions E 103.0147
without oil separator)

10 QOil separator (incl. pos. 11) E 103.1702

11 Flat gasket (for versions E 103.0148
with oil separator)

*Specify mounting depth (EV) in mm
The functions of the complete filters as well as the outstanding

features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters - Lightline

ARGONN
BN HYTOS

RFT 103 - RFT 143

Tank top mounting - Connection G1/-16 SAE - Nominal flow rate up to 175 I/min / 46 gpm

Return Filter RFT 103

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Bypass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element — therefore dirt particles are not flushed
back into the tank.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Ventilating filter

Ventilation of the reservoir by an integral star-shape pleated filter
element:

» removable (replace annually!)
» splash-proof
» fineness 2 ym

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.

Page 141

Subject to change - RFT 103- EN/US - 0818



Materials Accessories

Screw-on cap: Polyester, GF-reinforced Electrical and optical clogging indicators are available on request.
Filter head: Aluminum alloy For technical data and dimensions see datasheet 60.20.

Filter bowl: Polyamide, CF-reinforced

Seals: NBR (FPM on request) An optional oil separator (Part No. E 103.1702) is available on
Filter media: EXAPOR®Light - inorganic multi-layer request.

microfiber web
Paper - cellulose web, impregnated with resin  Extension pipes on the bowl outlet are available in several
lengths on request.

Characteristics

Nominal flow rate Hydraulic fluids

Up to 175 I/min / 46 gpm (see Selection Chart, page 3). Mineral oil and biodegradable fluids

The nominal flow rates indicated by ARGO-HYTOS lightline (HEES and HETG, see info-sheet 00.20).

are based on the following features:

» closed by-pass valve at v < 150 mm?s / 698 SUS Temperature range

» element service life > 500 operating hours at an average -30 °C ... +100 °C (temporary -40 °C ... +120 °C)

fluid contamination of 0.07 g per I/min / 0.27 g per gpm flow ~ -22 °F ... +212 °F (temporary -40 °F ... +248 °F)

volume

o S Viscosity at nominal flow rate
» flow velocity in the connection lines <6 m/s / < 20 ft/s y

» at operating temperature: v < 60 mm?2/s / 280 SUS

Connection » as starting viscosity: Vmax= 1200 mm2/s / 5560 SUS
Threaded ports according to

» 1SO 228 or DIN 13 and Operating pressure

» SAE standard J514 Max. 10 bar / 145 psi

Sizes see Selection Chart, page 3

(other port threads on request). Mounting position

Preferably vertical, outlet downwards.
Filter fineness

10 pm(c) ... 30 pm(c)
B-values according to ISO 16889 (see diagrams).
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B L.;'_"\
2 S T
I, +EV-K) o F e
_’l |‘_ Ventilating filter
Fineness 2um
T (replaceable)

Oil separator L Max oil level
- under stationary
optional | | ey Lotauonaty
ARGO-HYTOS Part No.: gz”::t's‘;”z;’;’r;” using
i
E 103.1702 | Dia hole in P
BV reservoir

Design without Design with
ventilating filter ventilating filter Required mounting surface

=« O Connection M12 x 1,5
| for clogging indicator

i

Measurements in mm

Type A B C D E F G H Iy I, K L M N
[mm] min/max

RFT 103 G1or 105 87/91 73.5 38 20.5 30 88.5 | 300 125 177 | 115 | 110 | 70
RFT 143 | -16 SAE* | 105 87/91 73.5 38 20.5 30 88.5 | 400 125 278 | 115 | 110 | 70

Type (0) P P, Q R S T u \'}
[mm]
RFT 103 11 82 69 13.5 | 107.5 | AF32 | AF41 | 50 23
RFT 143 11 82 69 13.5 | 107.5 | AF32 | AF41 | 50 23

* Corresponds to 1%/16-12 UN-2B
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Measurements in inch

Type A B C D E F G H Iy P} K L M N
[inch] min/max
RFT 103 G1or 413 1343/358| 29 1.5 0.81 1.18 | 3.48 | 11.81 | 492 6.97 | 453 | 433 | 2.76
RFT 143 | -16 SAE* | 4.13 | 3.43/3.58 | 2.9 1.5 0.81 1.18 | 3.48 | 1575 | 492 | 1094 | 453 | 433 | 2.76
Type o P P, Q R S T u Y
[inch] mm mm
RFT 103 0.43 3.23 2.72 053 | 423 | AF32 | AF41 | 1.97 0.91
RFT 143 0.43 3.23 2.72 0.53 | 423 | AF32 | AF41 | 1.97 0.91
*Corresponds to 1% - 12 UN - 2B
Symbols
Without air breather With air breather
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Ordering Code

Filter assembly

Type of filter

Return Filter,
tank mounted

Code

RFT

Flow rate, max. Code
125 I/min /33 gpm 103
175 I/min / 46 gpm 143
Connection thread Code
G1 GD
-16 SAE ub
Filter fineness Code
10 ym (10EL) G2
16 pm (16EL) 12
30 um (30P) N3
Spare filter element

Filter media Code
EXAPOR®Light F
Paper P
Length Code
for RFT 103 620
for RFT 143 730

Order example:
RFT - 103 -GD -N3-KM - 101

Air breather Code
Without air breather 100
With air breather 101
Bypass setting Code
2.5 bar/ 36 psi (for 10EL, 16EL) oM
1.5 bar / 22 psi (for 30P) KM

Filters delivered with plugged connection M12 x 1.5
for clogging indicator.

Order example:

-5 P3.0620-51
Filter fineness Code
10EL 6
16EL 8
30P 1

www.argo-hytos.com

Pos. Designation Part No.

1 Screw-on cap E 103.0201

2 Flat Gasket N031.0841

3 Compression spring N015.3703

4 Replacement filter element see above

5 Filter bow! RFT 103 E 103.0912

5 Filter bow! RFT 143 E 143.0903

6 O-ring 69.5 x 3.5 mm / N007.0703
2.74 x0.14 inch

7 Replacement air breather L1.0503-03K
Housing (for Pos. 7) L1.0503.0801

9 Flat gasket (for versions without E 103.0147
breather / oil separator)

10 Oil separator E 103.1702

11 Flat gasket (for versions with E 103.0148

breather / oil separator)

The functions of the complete filters as well as the outstanding features
of the filter elements assured by ARGO-HYTOS can only be guaranteed
if original ARGO-HYTOS spare parts are used.

Page 145

Subject to change - RFT 103- EN/US - 0818




Ap-curves for complete filters

m Pressure drop as a function of the flow volume
at v =35 mm?/s/ 162 SUS (0 = housing empty)

Qlgpm] — Qlgpm] —
0 13.2 26.4 39.6 52.8 0 13.2 26.4 39.6 52.8
2 29.0 2 29.0
RFT 103 RFT 143
E 15 218 El E 1,5 21.8 E
=2 o = o
g 16EL < g JeEL <
1 14.5 1 14.5
10EL 10EL /
30P 30P
05 Y — 7.3 0.5 7.3
/< 0 ‘Q
0 0 b=
0 50 100 150 200 0 50 100 150 200
Q [I/min] — Q [I/min] ——
Filter fineness curves
m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
1000 / / 999 The abbreviations represent the following B-values resp.
/ / finenesses:
/
o il 995 For EXAPOR®Light and Paper elements:
a 2 = a H
S 9 %) o4 w & 10EL = B, =200 EXAPOR®Light
~ e / 7 w7 5 16EL = B, =200 EXAPOR®Light
§ / 7 :g 30P = By, =200 Paper
S L, /1 o & Based on the structure of the filter media of the 30P paper
S // elements, deviations from the printed curves are quite probable.
o 10 7 90
o 7
B 5 Fr/ a0 For ventilating filter elements:
IS / 2CL = 99.5% efficiency for particles of size 2 um
© 2 50
s ; For special applications, finenesses differing from these curves
0 10 15 20 25 30 . . . . .
. ! are also available by using special composed filter material.
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

ARGONN
BN HYTOS

E212-.E 222

Tank top mounting - Connection up to G1% /-20 SAE - Nominal flow rate up to 220 I/min / 58.1 gpm

Return Filter E 222

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

» Filling filter / By-pass protection strainer:
The filling filter is integrated in the filter element and prevents
coarse particles from entering during filling or re-filling due to
maintenance or repair reasons. Filling can be carried out at the
filter. Therefore the cover must be removed. In operation, the
filling filter functions as a by-pass protection strainer and
prevents dirt from entering into the tank when the by-pass
valve is open.

» Port for ventilating filter:
The ventilating filter thread connection M42 x 2 allows
assembly of a ventilating filter, which assumes ventilation of
the tank. The ventilating filter has to be ordered separately.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Screw-on cap: Polyester, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, CF-reinforced, electrically
conducting

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer
microfiber web
Paper - cellulose web, impregnated
with resin

Filling filter: Polyamide, reinforced; Polyester web

Characteristics

Accessories

Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalog sheet 60.20.

Ventilating filters with connection thread M42 x 2 have to be
ordered separately. Dimensions and technical data see catalogue
sheet 50.20 and 50.30.

Extension pipes or diffusors on the bowl outlet are available on
request.

Extension pipe
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Nominal flow rate

Return filter:

Up to 220 I/min / 58.1 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Filling filter:
Up to 20 I/min / 5.3 gpm (see Selection Chart, column 3).

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 9,
(other port threads on request).

Filter fineness

5 um(c) ... 30 gm(c)
B-values according to ISO 16889
(see Selection Chart, column 5 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 6).
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Hydraulic fluids

Mineral oil and biodegradable fluids

(HEES and HETG, see info-sheet 00.20).

With high filling conditions we recommend an electrical
conductivity > 500 pS/m at 20 °C/ 68 °F.

Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?/s / 280 SUS

» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 4

Types w/o filling filter

Pressure drop as a function of the flow volume
at v=35mm?¥s/ 162 SUS (0 = casing empty)
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m Pressure drop as a function of the flow volume
at v =35 mm?/s/ 162 SUS (0 = casing empty)
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m Pressure drop as a function of the flow volume
at v=35mm?/s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)

Q lgpm] —»
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Filter fineness curves in Selection Chart, column 5

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
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7 / 7
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200 99,5
1S of[ ey Q Y §
= Q ,‘27 éff é‘_'\— "oQQ/
< 100 "I, > 99
A 75 ] 98,7
(%} 7

R} 1/ /
o /
=
g /
8 20 / 95
o /1
- /
SN 10 / 90
o ya
'4% Vi VA
o© 5 80
= /
2
=1
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Particle size x [um] (for particles larger
than the given particle size x)
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Ap [psi] —»

—>

Efficiency [%]

Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2- and Paper elements:

SEX2 = By, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P Bsow =200 Paper

Based on the structure of the filter media of the 30P paper

Ap [psi] —»

elements, deviations from the printed curves are quite probable.

For screen elements:

40S = screen material with mesh size 40 pm
60S = screen material with mesh size 60 pm
100S =  screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter media.
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Selection Chart

(—)
& X X & S
S AP K &
o/ & o /L EL N S &
& 2 2 @ 2 SIS 3 & O
& & S &8E &S SIS S o S W
S S & S o X & 3 QN
O/ 0.8/ L & /O S/ LS & /& & 5
PN A e & S/ S/EN SR E S S S NS ©
S S E Y XSSO S EF NS I
& /ST EY & /S IETES /&S S &
I/min | I/min pm cm? bar kg
1 2 3 5 6 7 8 9 10 | N 12 13 14 15
E212-159 80 - D1/1 5EX2 | 29 - - G1% | 2.5 1 VV7.0820-03 = 1.7
E 212-156' | 140 - D1/2 | 10EX2 | 43 - - G1% | 25 1 V7.0820-06 - 1.7
E 212-158" | 190 - D1/3 | 16EX2 | 43 - - G1% | 2.5 1 V7.0820-08 - 1.7
E212-151 160 - D1/4 30P | 21 - - G1% | 1.5 1 P7.0820-113 - 1.7
E 212-359 80 20 D3/1 5EX2 | 29 | 450 85 G1% | 25| 3 K7.0820-03 U] 2.0 &
E 212-356" | 140 20 D3/2 | 10EX2 | 43 | 450 85 Gl% | 25| 3 K7.0820-06 . 2.0 4
E 212-358" | 190 20 D3/3 | 16EX2 | 43 | 450 85 G1% | 25| 3 K7.0820-08 . 2.0 &
E 212-351 160 20 D3/4 30P | 21 450 85 G1% | 15| 3 |K7.0820-113 . 2.0 &
E 222-159 130 - D2/1 5EX2 | 50 = = G1% | 2.5 1 VV7.0833-03 = 2.1
E 222-156' | 220 - D2/2 | 10EX2 | 74 - - G1% | 2.5 1 \V7.0833-06 - 2.1
E 222-158' | 220 - D2/3 | 16EX2 | 76 - - G1% | 2.5 1 \V7.0833-08 = 2.1
E 222-151 220 - D2/4 30P | 35 - - G1% | 1.5 1 P7.0833-11°3 - 2.1
E 222-359 130 20 D4/1 5EX2 | 50 | 450 85 Gl% | 25| 3 K7.0833-03 U] 2.4 &
E 222-356" | 220 20 D4/2 | 10EX2 | 74 | 450 85 G1% | 25| 3 K7.0833-06 . 2.4 4
E 222-358' | 220 20 D4/3 | 16EX2 | 76 | 450 85 G1% | 25| 3 K7.0833-08 U] 2.4 &
E 222-351 220 20 D4/4 30P | 35 | 450 85 G1% | 15| 3 |K7.0833-113 . 2.4 &
! Preferred type, no minimum order quantity required 2 At 200 mm?/s (ISO VG46 at ca. 15°C / 59 °F)
3 Paper media supported with metal gauze  Open connection for ventilating filter. Please assemble ventilating filter before operating.

All filters are delivered with a plugged clogging indicator connection M12 x 1.5. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths.
For ordering of accessories please use the below mentioned codes.

Order example: The filter E 222-151 has to be supplied with an extension pipe for a mounting depth of 500 mm.
Order description: E 222-151 / EV 500
Part No. (Basic unit) |

Extension pipe (4 various lengths are available on request)

E 212: EV 300, EV 366, EV 400, EV 466
E 222: EV 434, EV 500, EV 534, EV 600

For the appropriate ventilating filters with M42 x 2 thread connection see catalogue sheet 50.20 and 50.30,
for the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 10).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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Selection Chart

(—’
v AN Q’g’ N
\ RN 4 N\
o/ & J/ EEE N £ &
@ @ 2 @ 2 &/ DS/ DS O & & A
& & IS SN E (S R
2O @ /R0 & &QQQ\L & N LS/ LS & & & . 01\\ $
o PN & (F L FE R SR & S/ 5 So S & e
S SV ES ¢ e T & /8 S) &5 ST S
& /ST EY F IS IES § E S &S
gpm | gpm g | um | inch? SAE psi lbs
1 2 3 5 6 7 8 9 10 11 12 13 14 15
E 212-769 21.1 - D1/1 5EX2 | 29 - - -20%-16* | 36 2 | V7.0820-03 - 3.7
E 212-766' | 37.0 - D1/2 | 10EX2 | 43 - - -20%/-16% | 36 2 | V7.0820-06 - 3.7
E 212-768' | 50.2 - D1/3 | 16EX2 | 43 - - -20%/-16* | 36 2 | V7.0820-08 - 3.7
E212-761 42.3 - D1/4 30P | 21 - - -203/-16% | 21 2 | P7.0820-11° - 3.7
E 212-869 21.1 53 D2/1 5EX2 | 29 | 450 13 | -20%-16*| 36 4 | K7.0820-03 ° 4.4 &
E 212-866' | 37.0 53 D2/2 | 10EX2 | 43 | 450 13 | -20%-16*| 36 4 | K7.0820-06 . 4.4 6
E 212-868' | 50.2 53 D2/3 | 16EX2 | 43 | 450 13 | -20%-16*| 36 4 | K7.0820-08 . 4.4 &
E212-861 42.3 53 D2/4 30P | 21| 450 13 | -20%-16%| 21 4 | K7.0820-11° . 4.4 &
E 222-769 34.3 - D3/1 5EX2 | 50 - - -20%-16* | 36 2 | V7.0833-03 - 4.6
E 222-766' | 58.1 - D3/2 | 10EX2 | 74 - - -203/-16% | 36 2 | V7.0833-06 - 4.6
E 222-768" | 58.1 - D3/3 | 16EX2 | 76 - - -20%-16* | 36 2 | V7.0833-08 - 4.6
E 222-761 58.1 - D3/4 30P | 35 - - -20%-16% | 21 2 | P7.0833-11° - 4.6
E 222-869 34.3 53 D4/1 5EX2 | 50 | 450 13 | -20%-16*| 36 4 | K7.0833-03 . 5.3 &
E 222-866' | 58.1 5.3 D4/2 | 10EX2 | 74 | 450 13 | -20%-16*| 36 4 | K7.0833-06 . 53 6
E 222-868" | 58.1 53 D4/3 | 16EX2 | 76 | 450 13 | -20%-16*| 36 4 | K7.0833-08 . 53 &
E 222-861 58.1 53 D4/4 30P | 35| 450 13 | -20%-16% | 21 4 | K7.0833-11° . 5.3 &
! Preferred type, no minimum order quantity required 2 At 927 SUS (ISO VG46 at approx. 15 °C /59 °F)
3 Corresponds to 1°/s-12 UN-2B 4 Corresponds to 1°/16-12 UN-2B, plugged with locking screw
> Paper media supported with metal gauze 6 Open connection for ventilating filter, please assemble ventilating filter before operating

Al filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm. As clogging indicators either manometers or
electrical pressure switches can be used. Optional extension pipes adapt the filter length to various tank depths.
For ordering of accessories please use the below mentioned codes.

Order example: The filter E 222-761 has to be supplied with an extension pipe for a mounting depth of 500 mm
(resp. 19.69 inch).

Order description: E 222-761 / EV 500
Part No. (Basic unit) |

Extension pipe (4 various lengths are available on request)

E 212: EV 300 (11.81 inch), EV 366 (14.41 inch), EV 400 (15.74 inch), EV 466 (18.35 inch)
E 222: EV 434 (17.09 inch), EV 500 (19.69 inch), EV 534 (21.02 inch), EV 600 (23.62 inch)

For the appropriate ventilating filters with M42 x 2 thread connection see catalog sheet 50.20 and 50.30,
for the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 10).
» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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Version without connection Version with connection
for ventilating filter for ventilating filter
Ventilating filter
. EV) —n . (not included in basic equipment)

A- — [ | A- ) TSR
lGI\ ,, : ‘,,:‘AJQ Gf\ ,, : s F
[ e ! ! L o 3 \O—ring (included in basic equipment)

Dia hole in reservoir

Extension pipe on request

Version with 1 connection

Connection M12 x 1.5 Required mounting surface

Connection M42 x 2
with ventilating filter

For dimension EV see selection chart

b
Type A A1 B C D E F G H | K L M N (0]

min./max.
E212 G1Ya G1 126 | 118/121 95 110 1.5 32 105 325 213 165 141 76 11
E 222 Gl | G1 126 | 118/121 95 110 11.5 32 105 455 347 165 141 76 11

Type | Q R | s u v w | X Y z
E212 | 35 | 23 | 113 | 285 68 | 74 | 44 | 83 | 13
E222 | 35 | 23 | 113 | 285 67 | 74 | 44 | 83 | 13

Measurements in inch

Type A A, B C D E F G H 1 K L M N (0]

min./max.
E212 -20" | -16%2 | 496 |4.65/4.76 | 3.74 | 429 | 045 | 1.26 | 4.13 | 1280 | 839 | 6.50 | 5.55 | 2.99 | 043
E 222 -20" | -16% | 496 |4.65/4.76 | 3.74 | 429 | 045 | 1.26 | 413 | 1791 |13.66 | 650 | 555 | 2.99 | 0.43

Type Q R S U Vv W X Y z
E212 | 1.38 | 0.91 | 4.45 1.12 2.67 | 291 | 1.73 | 3.27 | 0.51
E222 | 1.38 | 0.91 | 4.45 1.12 2.67 | 291 | 1.73 | 3.27 | 0.51

"Corresponds to 1°/s-12 UN-2B 2 Corresponds to 1°/6-12 UN-2B
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Symbols

Pos. Designation Part No.

1 Screw-on cap with valve E 221.1200
(2.5 bar / 36 psi) and Pos. 2

1 Screw-on cap with valve E221.1210
(1.5 bar / 21 psi) and Pos. 2

2 O-ring NO007.1004
100 x4 mm
3.94 x0.16 inch

3 Replacement filter element see Chart /

col. 12

4 Filter bowl E 212* E 212.0901

4 Filter bowl E 222* E 222.0901

5 O-ring NO007.0904
90 x4 mm
3.54 x 0.16 inch

6 O-ring N007.1264
126 x 4 mm

4.96 x 0.16 inch

7 Connection for ventilating filter (incl.  E 222.1900
O-ring 31 x4 mm/1.22 x 0.16 inch)

*Specify mounting depth (EV) in mm

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return Filters - Lightline

RFT 222

Tank top mounting - Connection G1% /-20 SAE - Nominal flow rate up to 270 I/min /71 gpm

@

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Bypass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

» Filling filter / Bypass protection strainer:
The filling filter is integrated in the filter element and prevents
coarse particles from entering during filling or refilling due to
maintenance or repair reasons. Filling can be carried out at the
Return Filter RET 222 filter. Therefore the cover must be removed. In operation, the
filling filter functions as a bypass protection strainer and
prevents dirt from entering into the tank when the bypass
valve is open.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.
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Materials

Screw-on cap: Polyester, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Polyamide, CF-reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®Light - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin

Characteristics

Accessories

Electrical and optical clogging indicators are available on request.
For technical data and dimensions see datasheet 60.20.

Extension pipes on the bowl! outlet are available in several
lengths on request.

Nominal flow rate

Up to 270 I/min / 71 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS lightline
are based on the following features:

» closed bypass valve at v < 150 mm?¥s /698 SUS

» element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines <6 m/s / 20 ft/s

Connection

Threaded ports according to
» 1SO 228 or DIN 13 and

» SAE standard J514

Sizes see Selection Chart, page 3
(other port threads on request).

Filter fineness

10 pm(c) ... 30 um(c)
B-values according to ISO 16889 (see diagram).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range
-30 °C ... +100 °C (temporary -40 °C ... +120 °C)

-22 °F ... +212 °F (temporary -40 °F ... +248 °F)
Viscosity at nominal flow rate

v < 60 mm?/s /280 SUS
Vmax= 1200 mm?/s / 5560 SUS

» at operating temperature:
» as starting viscosity:

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Measurements

Type A B C D E F G H | K L M N OlQ|R|W|X y4
[mm] min/max

RFT 222 G1% 126 | 118/121 | 95 | 110 | 11.5| 32 | 105 | 455 | 347 | 165 | 141 | 76 [ 11|35 |23 |74 |44 | 13

Type A B C D E F G H | K L M N (o] Q
[inch] min/max

RFT 222 | -20 SAE* | 498 | 4.65/4.76 | 3.74 | 433 | 0.45 | 1.26 | 4.18 | 17.92 | 13.67 | 6.50 | 556 | 2.99 | 0.43 | 1.38

Type R W X z
[inch]

RFT 222 0.91 2.92 1.74 0.51

*Corresponds to 1 5/ - 12 UN-2B
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Ordering Code

Filter assembly

RFT-222- - -

Type of filter

Return Filter,
tank mounted

Code

RFT

Order example:

RFT - 222 - GE- G2 - OM - 100

Flow rate, max. Code
270 I/min /71 gpm 222
Connection thread Code Air breather Code
G1Va GE Without air breather 100
-20 SAE UE
Filter fineness Code
10 um (10EL) G2 Bypass setting Code
16 um (16EL) D 2.5 bar /36 psi (for 10EL, 16EL) | OM
30 um (30) N3 1.5 bar / 22 psi (for 30P) KM
Filters delivered with plugged connection
M12 x 1.5 for clogging indicator.
Spare filter element Order example:
F7.0833-06
_7.08 33 -
Filter media Code Filter fineness (2nd digit) Code
EXAPOR®Light F 10EL 6
Paper P 16EL 8
Length Code 3P !
for RFT 222 33
Filter fineness (1st digit) Code
for RFT 222, 10EL & 16EL 0
for RFT 222, 30P 1
: Pos. Designation Part No.
1 Screw-on cap with valve E 221.1200
5 (2.5 bar / 36 psi) and Pos. 2
1 Screw-on cap with valve E221.1210
(1.5 bar / 22 psi) and Pos. 2
2 O-ring 100 x4 mm / NO07.1004
3 3.94 x 0.16 inch
3 Replacement filter element  see above
Filter bow! RFT 222 E 222.0901
5 O-ring 90 x 4 mm / N007.0904
3.54 x 0.16 inch
N 6 O-ring 126 x4 mm / N007.1264
. 4.96 x 0.16 inch
The functions of the complete filters as well as the outstanding
— 6 features of the filter elements assured by ARGO-HYTOS can
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only be guaranteed if original ARGO-HYTOS spare parts are

used.
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Ap-curves for complete filters

m Pressure drop as a function of the
flow volume at v = 35 mm?/s / 162 SUS (0 = housing empty)
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Filter fineness curves

m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889

1000 7 7 999 The abbreviations represent the following B-values resp.
T / / T finenesses:
/
200 il - 095 For EXAPOR®Light and Paper elements:
5 s/ 570, & 10EL = B, =200 EXAPOR®Light
A 75 2 7 w7 5 16EL = B, =200 EXAPOR®Light
é 7 7 g 30P = By, =200 Paper
g L / o & Based on the structure of the filter media of the 30P paper
8 o // . elements, deviations from the printed curves are quite probable.
[soN 7 7
'j% 5 ammy; 80 For special applications, finenesses differing from these curves are
s / also available by using special composed filter media.
© 2 50
- 10 10 15 20 25 30
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

ARGONN
BN HYTOS

E444 -EA54 - E 464 - E 644

Tank top mounting - Connection up to SAE 2 - Nominal flow rate up to 680 I/min / 179.7 gpm

Return Filter E 454

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities

» long service life

In filters with a magnetic system, the ferromagnetic particles in

the fluid pass first through a strong magnetic field and are
separated.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Filter head cover: ~ Aluminum alloy

Filter head: Aluminum alloy

Housing: Steel, phosphated

Housing bottom:  Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin,
stainless steel wire mesh (1.4301)

Characteristics

Accessories

Extension pipes or diffusers on the bowl outlet are available on
request. Even the combination of both options is possible.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

» Diffuser:
Diffusers reduce oil velocity and direct the oil to 90° outlet
flow. This function prevents also oil foaming and whirling up
of solid particles settled at the tank bottom. The mesh screen
element filters the oil in case of an open by-pass valve.

Electrical and optical clogging indicators are available on request.
Dimensions and technical data see catalogue sheet 60.20.

Nominal flow rate

Up to 680 I/min / 179.7 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Connection

Threaded ports according to
» 1SO 228 or DIN 13

» SAE standard J514 and

» SAE-flange (3000 psi)

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

5 um(c) ... 60 pm(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx)

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature: v < 60 mm?/s / 280 SUS
» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the flow volume
at v=35mm?s/ 162 SUS (0 = casing empty)

Qlgpm] —
1585 184.9

v

0 264 528 793 1057 132.1

0.7

10.2

E 454

0.6 8.7

2
0.5

< 0:4 ,/
0.3 1_>/
o:z ,/ ]
/ 0
Qﬁ

0 100 200 300

7.3

p [bar] —

Ap [psi] —»

58
4.4

-
\3+4
>

2.9

0.1 1.5

400 500 600 700

Q [I/min] —

Pressure drop as a function of the flow volume
at v =35 mm?/s/ 162 SUS (0 = casing empty)

Q [ogpm] —»
158.5 184.9

7

0 264 528 793 1057 1321

10.2
E 464

Eo's /
| /

N

8.7

7.3

Ap [psi] —»

58

4.4

2.9

1.5

500 600 700

Q [/min] —p

www.argo-hytos.com

Ap [bar] —»

Ap [bar] —»

Ap [bar] —»

Pressure drop as a function of the
kinematic viscosity at nominal flow
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4
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Efficiency [%]

Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

SEX2 = By, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P = Bsoq =200  Paper

Based on the structure of the filter media of the 30P paper

43.5

29.0

14.5

Ap [psi] —»

elements, deviations from the printed curves are quite probable.

Screen elements:

40S = screen material with mesh size 40 pm
60S = screen material with mesh size 60 pm
100S =  screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189

For special applications, finenesses differing from these curves

are also available by using special composed filter media.
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Selection Chart

(a’
S \,Q*’ &
\ & Q®°’ D v\“ & &
NZ < Q Q,Q’ & Q & @
/S 8 RN & S O
S S &S o8 N & &
QEPARNRY S NS O Q Z
N & SE O S & o
© L/ £ § SICY S /S S > N
S /S & S & SO A ) &
@ P Y § E GRSy F/ S N @
I/min g bar kg
1 2 3 4 5 6 7 8 9 10 11
E 444-459 115 | D1/1 | 5EX2 45 2xG1Y/SAE1Y,,G34+G1 | 2.5 | 3 | V2.1217-53 | 4.4 -
E 444-456" | 200 | D1/2 | 10EX2 61 2xG1%/SAE1Y2,G34+G1 | 2.5 | 3 | V2.1217-56 | 4.4 -
E 444-468' | 270 | D1/3 | 16EX2 62 2xG1Y/SAE1Y,,G34+G1 | 25 | 3 | V2.1217-58 | 4.4 -
E 444-481 175 | D1/4 30P 29 2xG1%a/SAE1Y2,G34+G1 | 1.5 | 3 | P2.1217-513 | 4.4 -
E 454-459 220 | D2/1 | 5EX2 93 2xG1Y%a/SAE1Y2,G34+G1 | 2.5 | 3 | V2.1234-23 | 6.1 -

E 454-456' | 375 | D2/2 | 10EX2 130 2xG1%/SAE1Y2,G34+G1 | 2.5 | 3 | V2.1234-26 | 6.1 -
E 454-468" | 480 | D2/3 | 16EX2 124 2xG1Y%/SAE1Y2,G34+G1 | 2.5 | 3 | V2.1234-28 | 6.1 =

E 454-453 | 350 | D2/4 | 30P 63 2xG1%/SAE1Y2,G%+G1 | 1.5 | 3 | P2.1234-413 | 6.1 =

E 454-400 525 | D2/5 60S | (3600 cm?) | 2xG1Ya/SAE1Y2,G3%4+G1 | 1.5 | 6 | S2.1234-00 | 6.4 with magnetic
system

E 464-459 | 300 | D3/1 | 5EX2 140 2xG1%/SAE1Y2,G3%4+G1 | 25 | 3 | V2.1250-03 | 7.8 =
E 464-456' | 500 | D3/2 | 10EX2 200 2xG1Y%/SAE1Y2,G34+G1 | 2.5 | 3 | V2.1250-06 | 7.8 -
E 464-468' | 600 | D3/3 | 16EX2 200 2xG1%/SAE1Y2,G3%4+G1 | 25 | 3 | V2.1250-08 | 7.8 -

E 464-453 | 480 | D3/4 | 30P 95 2xG1Y%/SAE1Y2,G3%4+G1 | 1.5 | 3 | P2.1250-113 | 7.8 =

E 644-476' | 680 | D4/1 | 10EX2 250 2xG1%/SAE1Y2,G34+G1 | 3.0 | 3 | V2.1260-46 | 9.5 =

! Preferred type, no minimum order quantity required 2 The individual flow rates must match the connections
3 Paper media supported with metal gauze

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 (mounting holes for differential pressure switches on
request). As clogging indicators either manometers or electrical pressure switches can be used. Two different head pieces with three
various connecting options are available. All filters can also be supplied with an outlet diffuser. Optional extension pipes adapt the
filter length to various tank depths. For ordering of accessories please use the below mentioned codes.

Order example: The filter E 454 has to be supplied with 2 connections (A and Az;), an outlet diffuser and an extension
pipe for 564 mm (22.2 inch) length.

Order description: E 454- 256 / VD / EV 564
Connections:

3 various options are available

one connection (A) - G1Y%2/SAE 2 1
two connections? (A und A3) -G1%/SAE2und G344 ——M— 2
four connections? (A1, A2, A3 und A4) -2xG1%/SAE 1%, G3%4 und G1 — 4
2 The individual flow rates must match the connections

Options (bowl outlet):

2 various options are available
VD: Outlet diffuser, RV: Extension pipe

Extension pipe:

5 various lengths are available.

EV =K+ 87 (3.43 inch)/+ 142 (5.59 inch) / + 202 (7.95 inch) / + 237 (9.33 inch) / + 362 (14.25 inch)
(see section dimensions and measurements)

For the appropriate clogging indicators see catalog sheet 60.20.
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Selection Chart

%
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@ € /I F S S SRS AR O @
gpm g psi Ibs
1 2 3 4 5 6 7 8 9 10 11
E 444-756' | 52.9 | D1/2 | 10EX2 61 -24°/ SAE2, -16* 36 V2.1217-56 | 9.7 -
E 444-768' | 71.3 D1/3 | 16EX2 62 -243/ SAE2, -164 36 V2.1217-58 | 9.7 -
E 454-756" | 99.1 D2/2 | 10EX2 130 -243/ SAE2, -164 36 V2.1234-26 | 13.5 -
E 454-768' | 126.8 | D2/3 | 16EX2 124 -243/ SAE2, -16* 36 V2.1234-28 | 13.5 -
E 464-756' | 132.1 | D3/2 | 10EX2 200 -243/ SAE2, -16* 36 V2.1250-06 | 17.2 -
E 464-768' | 158.6 | D3/3 | 16EX2 200 -243/ SAE2, -164 36 V2.1250-08 | 17.2 -
E 644-776' | 179.6 | D4/1 | 10EX2 250 -243/ SAE2, -164 44 3 |V2.1260-46 | 20.9 -

' Preferred type, no minimum order quantity required
2The individual flow rates must match with the connections
3 Corresponds to 17/s-12 UN-2B

4 Corresponds to 1%16-12 UN-2B

All filters are delivered with a plugged clogging indicator connection M12 x 1.5.

(Mounting holes for differential pressure switches on request).
As clogging indicators either manometers or electrical pressure switches can be used.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve (see
Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs available on request.
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Version with 4 connections

Minimum distance
for filter maintenance

Version with 1 or 2 connections

Tank surface sealing either

with flat gasket E 442.0103

or O-ring NO07.1375

(both items included in basic equipment)

|o

Connection M12 x 1.5 for
clogging indicator standard
(mounting holes for differential
pressure switches on request)

www.argo-hytos.com

e
N

Dia hole in reservoir

ac

LJ:—:EE:{: ]
\

i m—
e

‘
;

|y
\ ‘ |
| |

il

TiwiT
L
Ly
| |
|

—

T

;e TR

Option RV EV

Option VD EV
Option VD

For calculation of dimension EV see selection chart
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Measurements in mm

Type A B | C D E F G H I K M| N|O]|Q]| S
E444 | see 2 | 141 [1285[1399| 12 | 36/35* | 90 | 315 195 [86.5| 116 | 35 | 18 | 92
E454 | Selec- | 2 | 141 1285|1399 | 12 | 36/35* | 90 | 485 362 865|116 | 35 | 18 | 92
E464 | tion 2 | 141 [1285[139.9| 12 | 36/35* | 90 | 650 530 | 865|116 | 35 | 18 | 92
E644 | Chart | 2 | 141 |1285(139.9| 12 | 36/35* | 90 | 750 630 | 865|116 | 35 | 18 | 92
Type | T .|V | w X Y i

E444 | 475 64 | 9851105 89 |985 32,5
E454 | 475 64 | 985 (1105 89 |985 32.5
E464 | 475 64 | 9851105 89 |985 32.5
E6d44 | 475 64 | 9851105 89 |985 32.5

Measurements in inch

Type A B C D E F G H 1 K M N (o} Q S

E 444 see 0.08 | 5.65| 5.06 | 5.51 | 0.47 | 1.42/1.38* | 3.54| 12.40 7.67 340|457 (138|071 | 3.62
E 454 | Selec- | 0.08 | 5.65| 5.06 | 551 | 0.47 | 1.42/1.38* | 3.54 | 19.09 14.25 | 3.40 | 4.57|1.38|0.71 | 3.62
E 464 tion |0.08|565| 5.06 | 551 |0.47 | 1.42/1.38* | 3.54| 25.59 20.87 |3.40|4.57(1.38|0.71 | 3.62
E644 | Chart |0.08 | 5.65| 5.06 | 551 | 0.47 | 1.42/1.38* | 3.54 | 29.52 2480 |3.40|4.57(1.38|0.71 | 3.62

Type | T T. | V| w X Y Z
E444 | 1.87 |2.52|3.88| 4.35 | 3.50 |3.88 1.28
E454 | 1.87 [2.52|3.88| 435 | 3.50 |3.88 1.28
E464 | 1.87 |2.52|3.88| 4.35 | 3.50 |3.88 1.28
E644 | 1.87 |2.52|3.88| 4.35 | 3.50 |3.88 1.28

* For design with 4 connections

Symbols

—
N
w

ul
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Pos. Designation Part No.
1 1 Cover E 443.1200
1a Cover E 443.1210
with magnetic system
3 2 Hexagon screw M10 x 35 28213600
3 By-pass (1.5 bar /21 psi) E 440.1500
3 By-pass (2.5 bar / 36 psi) E 460.1520
3 By-pass (3.0 bar / 44 psi) E 640.1510
4 Replacement filter elements s. Chart/ col. 9
4 5 Filter bow! E 444* E 441.1900
5 Filter bowl E 454* E 451.1900
5 Filter bow! E 464* E 461.1900
5 Filter bowl E 644* E 641.1900
6 O-ring N007.1256
125 x 6 mm
4.92 x 0.24 inch
7 O-ring N007.1525
5 151.76 x 5.33 mm
5.97 x0.21 inch
Flat gasket E 442.0103
6 9 0-ring N007.1375
7 136.5 x 5.34 mm
5.37x0.21 inch
10 Diffusor (version VD) E 441.0701

* Please indicate options (VD, VDEV, resp. RVEV)

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters - Lightline

ARGONN
BN HYTOS

RFT 454 - RFT 464

Tank top mounting - Connection up to SAE 2 - Nominal flow rate up to 650 I/min/ 172 gpm

Return Filter RFT 454

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that, in full-flow filtration, meet even
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Bypass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and thus the optimum utilization of the filter
life is guaranteed.
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Materials
Filter head cover: Aluminum alloy

Filter head: Aluminum alloy

Housing: Steel, phosphated

Housing bottom: Polyamide, GF reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®Light - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin

Characteristics

Accessories

Electrical and optical clogging indicators are available on request.
For technical data and dimensions see datasheet 60.20.

Extension pipes or diffusers on the bowl outlet are available in
several lengths on request. Even the combination of both
options is possible.

» Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

» Diffuser:
Diffusers reduce oil velocity and direct the oil to 90° outlet

flow. This function prevents also oil foaming and whirling up
of solid particles settled at the tank bottom.

Nominal flow rate

Up to 650 I/min / 172 gpm (see Selection Chart, page 3).
The nominal flow rates indicated by ARGO-HYTOS lightline
are based on the following features:

» closed by-pass valve at v < 150 mm?/s / < 698 SUS

» element service life > 500 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm flow
volume

» flow velocity in the connection lines <6 m/s / < 20 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13 and

» SAE standard J514

» SAE flange (3000 psi)

Sizes see Selection Chart, page 3
(other port threads on request).

Filter fineness

10 pm(c) ... 30 pm(c)
B-values according to ISO 16889 (see diagrams).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range
-30 °C ... +100 °C (temporary -40 °C ... +120 °C)

-22 °F ... +212 °F (temporary -40 °F ... +248 °F)
Viscosity at nominal flow rate

v < 60 mm?s /< 280 SUS
Vmax= 1200 mm?/s / = 5560 SUS

» at operating temperature:
» as starting viscosity:

Operating pressure
Max. 10 bar / max. 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Measurements

Type A B C D E H | K L M N | O|Q R S T

[mm]
RFT 454 G1%/SAE 2 2 141 | 1285]139.9| 90 485 362 185 [86.5| 116 | 35|18 | M12 |92 | 115
RFT 464 G1% /SAE 2 2 141 | 128.5(139.9| 90 650 530 | 185 [86.5| 116 (35|18 | M12 |92 | 115

Type A B C D E H I K L{M|N|O/|Q R
[inch]

RFT 454 | -24 SAE*/SAE2 | 0.08 | 5.55 | 5.06 | 5.51 | 3.54 | 19.09 | 14.25 | 7.29 | 3.41 | 457 | 1.38 | 0.71 | 2-13 UNC
RFT 464 | -24 SAE*/SAE2 | 0.08 | 5.55 | 5.06 | 5.51 |3.54 | 25,59 |20.87 | 7.29 | 3.41 | 457 | 1.38 | 0.71 | ¥2-13 UNC

Type S T
[inch]
RFT 454 3.62 0.45
RFT 464 3.62 0.45

*Corresponds to 1 7/s - 12 UN-2B
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Ordering Code

Filter assembly Order example:
RFT - - - - - 100 RFT - 454 - UF - 12 - OM - 100
Type of filter Code
fank mounted R .
Air breather Code
Flow rate, max. Code without air breather 100
500 I/min / 132 gpm 454 e cm ] Code
650 Vimin /172 gpm 464 2.5 bar /36 psi (for 10EL, 16EL) oM
Connection thread Code 1.5 bar / 22 psi (for 30P) KM
G 1%2/SAE 2 GF Filters delivered with plugged connection M12 x 1.5 for
24 SAE / SAE 2 UF clogging indicator.
Filter fineness Code
10 ym (10EL) G2
16 pm (16EL) 12
30 um (30P) N3
Spare filter element Order example:
22 - F2.1234-26
Filter media Code Filter fineness (2nd digit) Code
EXAPOR®Light F 10EL 6
Paper P 16EL 8
Length Code 30P L
for RFT 454 34 Filter fineness (1st digit) Code
for RFT 464 50 for RFT 454, 10EL & 16EL 2
for RFT 454, 30P 4
for RFT 464, 10EL & 16EL 0
for RFT 464, 30P 1
2 Pos. Designation Part No.
1 1 Cover E 443.1200
3 2 Hexagon screw M10 x 35 28213600
3 Bypass valve (1.5 bar / 22 psi) E 440.1500
3 Bypass valve (2.5 bar / 36 psi) E 460.1520
4 4 Replacement filter element see above
5 Filter bowl! RFT 454 E 451.1900
5 Filter bow! RFT 464 E 461.1900
6 O-ring 125 x 6 mm / 4.92 x 0.24 inch N007.1256
5 7 O-ring 151.76 x 5.33 mm /5.98 x 0.21 inch  N007.1525
8 Flat gasket E 442.0103
7 9 0-ring 136.5x5.34 mm/5.37x0.21 inch  N007.1375
The functions of the complete filters as well as the outstanding features
8 of the filter elements assured by ARGO-HYTOS can only be guaranteed
9 if original ARGO-HYTOS spare parts are used.
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Ap-curves for complete filters

m Pressure drop as a function of the
flow volume at v = 35 mm?/s / 162 SUS (0 = housing empty)
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Filter fineness curves

m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889

1000 7 7 999 The abbreviations represent the following B-values resp.
T / / T finenesses:
/
200 095 For EXAPOR®Light and Paper elements:
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> 2 2 o4 w & T0EL = B, =200 EXAPOR®Light
AT £ 7 w7 > 16EL = B, =200 EXAPOR®Light
< 1/ E 30P = By, =200 Paper
g, / o & Based on the structure of the filter media of the 30P paper
k] // elements, deviations from the printed curves are quite probable.
o 10 7 90
o 7
i 5 1/ 80 For special applications, finenesses differing from these curves are
s / also available by using special composed filter media.
E 2 50
- 10 10 15 20 25 30
Particle size x [um] (for particles larger

than the given particle size x)

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

ARGONN
BN HYTOS

E441-E451-E461-E641-E 700

Tank mounting - Nominal flow rate up to 800 I/min /211.4 gpm

Return Filter E 461

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» Installation:
Installation directly into a separate tank section for the return
oil. This solution allows a number of return line connections
and does not show any restriction by a filter head.

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» high dirt-holding capacities
» low pressure drop

» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.
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Materials

Filter bow!: Steel, phosphated

Housing bottom: Polyamide, GF reinforced

(for E 700: Steel, phosphated)

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX?2 - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin

Characteristics

Accessories

Extension pipes or diffusers on the bowl outlet are available on
request. Even the combination of both options is possible.

Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Diffusers:

Diffusers reduce oil velocity and direct the oil to 90° outlet flow.
This function prevents also oil foaming and whirling up of solid
particles settled at the tank bottom.

Electrical and optical clogging indicators are available on request.
Dimensions and technical data see catalog sheet 60.20.

Nominal flow rate

Up to 800 I/min/ 211.4 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?2/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Installation

Tank immersed installation in a separate return oil chamber
of the reservoir.

Filter fineness

10 pm(c) ... 30 pm(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx)

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +100 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?s /280 SUS
» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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m Pressure drop as a function of the flow volume
at v.=35mm?s/ 162 SUS (0 = casing empty)
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained by
the Multi-Pass-Test according to ISO 16889
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

SEX2 = B, =200 EXAPORPMAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P = By =200 Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S = screen material with mesh size 40 pm
60S = screen material with mesh size 60 pm
100S = screen material with mesh size 100 ym

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.

www.argo-hytos.com

Subject to change - 20.60-EN/US - 0818



Selection Charts

('J
N & &
N4 v Q/Q v ’é’ & @
& F § R oM D
§\ R \& & O QV @ N
S SN & /S S < 5
Sl & S NS ES S S & N 3
& S S & S & S S S &
I/min | gpm g bar | psi kg | Ibs
1 2 3 4 5 6 7 8 9 10 11
E 441-156' | 200 |53 D1/1 10EX2 | 61 - 25|36 V2.1217-56 24 | 53 -
E 441-168' | 270 | 71 D1/2 16EX2 | 62 - 12536 1 V2.1217-58 24 | 53 -
E 441-153 175 | 46 D1/3 30P 29 - 1.5 |21 1 P2.1217-512 24 | 53 -
E 451-156' | 375 | 99 D2/1 10EX2 | 130 | - | 25|36 1 V2.1234-26 4.1 9.0 -
E 451-168" | 480 | 127 D2/2 16EX2 | 124 | - | 2.5 |36 1 V2.1234-28 41 | 9.0 -
E 451-153 350 | 92 D2/3 30P 63 - [ 1521 1 P2.1234-412 41 | 9.0 -
E 461-156" | 500 | 132 D3/1 10EX2 | 200 | - | 2.5 |36 1 V2.1250-06 58 [12.8 -
E 461-168' | 600 | 180 | D3/2 16EX2 | 200 | - | 2.5 |36 1 V2.1250-08 58 [12.8 -
E 461-153 480 | 127 D3/3 30P 95 - 1.5 |21 1 P2.1250-112 58 [ 128 -
E 641-76' 680 | 180 | D3/4 | 10EX2 | 250 | - | 3.0 |43 1 V2.1260-46 7.5 | 16.5 -
E 700-156' | 800 | 211 D4/1 10EX2 | 300 | - | 2.5 |36 1 V2.1460-26 124 | 27.3 -

! Preferred type, no minimum order quantity required 2 Paper media supported with metal gauze

As clogging indicators either manometers or electrical pressure switches can be used. Filters can also be supplied with an outlet diffuser.
Optional extension pipes adapt the filter length to various tank depths. For ordering of accessories please use the below mentioned codes.

Order example: The filter E 451-156 has to be supplied with an outlet diffuser and an extension pipe (EV) for 580 mm
(22.83 inch) length.

Order description: E 451-156 /
Part No. (Basic unit) |

VD / EV 580

Options:
Two options are available
VD: Outlet diffuser, RV: Extension pipe

Extension pipes:

5 various lengths are available
E441/E451/E461/E641:
EV =K+ 87 (3.43 inch)/ + 142 (5.59 inch) / + 202 (7.95 inch) / + 237 (9.33 inch) / + 362 (14.25 inch) (see sect. dimensions / measurements)
E 700: EV on request.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. Other designs are available on request.
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E 700:

O-ring 145.42 x 5.33 mm (5.73 x 0.21 inch)
ARGO-HYTOS Part No.: NO07.1455

on request

E 441 ... E641:
O-ring 125 x 6 mm (4.92 x 0.24 inch)

ARGO-HYTOS Part No.: N0O07.1256

on request

Cover with flat gasket on request

(operating pressure max. 6 bar / 87 psi)

i . i
i i
. !
: !
! : !
| . ‘ !
: ‘ !
: !
- ‘ !
. i !
: | !
: ‘ !
: : !
: !
; s
\ : i 1
i | i / == \ M2
. | | . T X
Option RV EV! L | == {
1 \ —_ i
Option VD EV |‘\ 1 'V"1 : Option VD
| ‘ } (E447._E 641) (E 700)
i E |
! i
plimioimimimiimemimime s s For calculation of dimension EV see data in Selection Chart
Type A B C D E F G H | K L M, M, M; N
E 441 - 142+2705 | 132 | 131 145 | >145 6.5 26 250 211 48 475 62 - 1.5
E 451 - 142+205 | 132 | 131 145 | >145 6.5 26 410 378 48 47.5 62 - 1.5
E 461 - 142+2705 | 132 | 131 145 | >145 6.5 26 580 546 48 47.5 62 - 1.5
E 641 - 142+%05 | 132 | 131 145 | >145 6.5 26 680 644 48 47.5 62 - 1.5
E 700 - 167+ 155 | 155 | 170 | >170 6.5 27 700 651 82 - - 58 1.5
Type A B C D E F G H | K L M, M, M; N
E 441 - 5.59+008 | 520 | 5.16 | 5.71 | >5.71 | 0.26 | 1.02 | 9.84 8.31 1.89 1.87 | 2.44 - 0.06
E 451 - 5.59+0% | 520 | 5.16 | 5.71 | >5.71 | 0.26 | 1.02 | 16.14 | 14.88 1.89 1.87 | 2.44 - 0.06
E 461 - 5.59+008 | 520 | 5.16 | 5.71 | >5.71 | 0.26 | 1.02 | 22.83 | 21.50 1.89 1.87 | 2.44 - 0.06
E 641 - 5.59+0% | 520 | 5.16 | 5.71 | >5.71 | 0.26 | 1.02 | 26.77 | 25.35 1.89 1.87 | 2.44 - 0.06
E 700 - 6.57+0% | 610 | 6.10 | 6.69 | >6.69 | 0.26 | 1.06 | 27.56 | 25.63 3.23 - - 2.28 | 0.06
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Pos. Designation Part No.

1.1 By-pass (1.5 bar / 22 psi) E 440.1500
1.1 By-pass (2.5 bar / 36 psi) E 460.1520
1.1 By-pass (3.0 bar / 43 psi) E 640.1510
1.2 By-pass (2.5 bar /36 psi) for E 700 E 703.1510
2 Replacement filter elements s. Chart/col. 9
3.1  Filter bowl E 441" E 441.1900
3.1 Filter bow! E 451" E 451.1900
3.1  Filter bowl E 461! E 461.1900
3.1  Filter bowl E 641! E 641.1900
3.2 0O-ring? N007.1256
125 x 6 mm
4.92 x 0.24 inch
4.1 Filter bowl E 700 E 700.1900
42 O-ring? NO07.1455
145.42 x 5.33 mm (for E 700)
5.73 x 0.21 inch (for E 700)
5 Diffusor E 441.0701
6.1 Clip (version VD for E 700) N 026.0311

6.2  Diffusor (version VD for E 700) E 703.0701

! Please indicate options (VD, VDEV and RVEV respectively)
2 Not included in basic equipment

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return Filters

ARGONN
BN HYTOS

E303-E503-E703

Tank top mounting - Connection up to SAE 2%. - Nominal flow rate up to 900 I/min / 237.8 gpm

Return Filters E 503

www.argo-hytos.com

Application
In the return line circuits of hydraulic systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Special features

» By-pass valve:
The location close to the inlet port prevents dirt particles
retained by the filter element from entering into the clean oil
side.

» Removable bowl:
In case of maintenance the filter bowl is removed together
with the filter element - therefore dirt particles are not flushed
back into the tank.

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head cover: Steel

Filter head: Aluminum alloy

Filter bowl: Steel

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX2 - inorganic multi-layer

microfiber web

Page 185

Subject to change - 20.70-EN/US - 0818



Materials

Filter head cover: Steel

Filter head: Aluminum alloy

Filter bowl: Steel

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web

Characteristics

Clogging indicator
Electrical and / or optical clogging indicators are available on
request. Dimensions and technical data see catalog sheet 60.20.

Accessories

Extension pipes and diffusers on the bowl outlet are available on
request.

Extension pipe:
A correct extension pipe length ensures oil outlet below
minimum oil level and prevents foaming.

Diffuser:

Diffusers reduce oil velocity and direct the oil to 90° outlet flow.
This function prevents also oil foaming and whirling up of solid
particles settled at the tank bottom.

Nominal flow

Up to 900 I/min / 237.8 gpm (see Selection Chart, column 2).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the connection lines < 4.5 m/s / 14.8 ft/s

Connection

» SAE standard J514
» SAE-flange (3000 psi)

Sizes see Selection Chart, column 6,
(other port threads on request).

Filter fineness

5um(c) ... 16 pm(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx)

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s / 280 SUS

» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Mounting position
Preferably vertical, outlet downwards.
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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kinematic viscosity at nominal flow
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained by
the Multi-Pass-Test according to ISO 16889
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The abbreviations represent the following B-values resp.

finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = Es © =200 EXAPOR®MAX 2

7TEX2 = B, =200 EXAPOR®MAX 2
10EX2 = By =200 EXAPOR®MAX 2
16EX2 = Biso =200  EXAPOR®MAX 2
30Pp = § =200 Paper

30 (0)

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For screen elements:

40S =  screen material with mesh size 40 pm
60S = screen material with mesh size 60 ym
100S = screen material with mesh size 100 pm

Tolerances for mesh size according to DIN 4189.

For special applications, finenesses differing from these curves
are also available by using special composed filter media.
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Selection Chart

0%9* = *QQ(? &
2 o & & ol @5\‘“‘ %\Q}%
SV S & v & &
: NAS 9 Q‘Zz& s (';\\OQ@\QQ : 5\ N & 4 5
S S S 8 &8 S Ee s S
@ SR RN & Cx /S EF F &
l/min bar kg

1 2 | 3 4 6 7 |8 9 10 1
E303-453 | 220 | D11 | 5EX2 | 91 | 2xG1W/SAE1Y:,G%+G1 |25 | 2 | V2142523 | 8.9 -
E303-456" | 350 | D1/2 | 10EX2 | 120 | 2xG1V/SAE1%:,G%+G1 | 2.5 | 2 | V2.1425-26 | 8.9 -
E303-458' | 500 | D1/3 | 16EX2 | 130 | 2xG1V/SAE1%,G%+G1 | 2.5 | 2 | v2.1425-28 | 89 -
E503-453 | 350 | D2/1 | SEX2 | 150 | 2xG1%/SAE1%,G%+G1 |25 | 2 | Vv2.1440-23 | 11.7 -
E 503-456' | 540 | D2/2 | 10EX2 | 200 | 2xG1%/SAE1Y:,G%+G1 | 2.5 V2.1440-26 | 11.7 -
E 503-458' | 750 | D2/3 | 16EX2 | 200 | 2xG1%/SAE1%,G%+G1 | 2.5 V2.1440-28 | 11.7 -
E703-453 | 500 | D3/1 | SEX2 | 230 | 2xG1%/SAE1%,G%+G1 | 2.5 V2.1460-23 | 15.4 -
E703-456' | 740 | D3/2 | 10EX2 | 300 | 2xG1%/SAE1Y:,G%+G1 | 2.5 V2.1460-26 | 15.4 -
E 703-458' | 900 | D3/3 | 16EX2 | 310 | 2xG1%/SAE1%,G%+G1 | 2.5 V2.1460-28 | 15.4 -

! Preferred type, no minimum order quantity required

2 The individual flow rates must be matched to the connections

3 Connection G1 (A4) with locking screw

4 On request an outlet diffuser can be combined with an extension pipe

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 (mounting holes for differential pressure switches on
request). As clogging indicators either manometers or electrical pressure switches can be used. Two different head pieces with three
various connecting options are available. All filters can also be supplied with an outlet diffuser. Optional extension pipes adapt the
filter length to various tank depths. For ordering of accessories please use the below mentioned codes.

Order example: The filter E 703-256 has to be supplied with 2 connections (A and A;) and an extension pipe for 800 m
(31.5 inch) length

Order description: E 703- 256 / RV /  EV 800

Connections:

two various options are available
two connections? (A und A,)? - SAE2Y2 und G1 2
four connections? (A;, Az, Asund A;) -2 x G1% /SAE1Y,, G3%Aund G ———— 4

Bowl outlet*:

two various options are available
VD - Outlet diffuser, RV - extension pipe

Extension pipe*:

four various lengths are available
EV =K+ 64 (2.52 inch) / + 164 (6.46 inch) / + 264 (10.39 inch) / + 454 (17.87 inch)
(see section dimensions and measurements)

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

»The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

»Clogging indicators are optional and always delivered detached from the filter.

»The filters listed in this chart are standard filters. Other designs available on request.
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Selection Chart

S S
N & &
\ o QQ) s\\\ v‘* &:Q %QI
g & % & N N <&
& N R G > 2
N KNS & <~ ¥y & &
NI &L S & & 0
o L N ’ O QO Q S o X W
F &S S ES EE S & /S8
© L E S Ex S LR S ¥
gpm g psi lbs
1 2 3 4 5 6 7 8 9 10 11
E 303-753 58.1 D1/1 5EX2 91 SAE 2%, - 163 36 1 V2.1425-23 19.6 -
E 303-766' 92.5 D1/2 | 10EX2 120 SAE 2%, - 163 36 1 V2.1425-26 19.6 -
E 303-768" 132.1 | D1/3 | 16EX2 | 130 SAE 2%, - 163 36 1 V2.1425-28 19.6 =
E 503-753 92.5 D2/1 5EX2 150 SAE 2%, - 163 36 1 V2.1440-23 25.8 =
E 503-766' 142.7 | D2/2 | 10EX2 | 200 SAE 2%, - 163 36 1 V2.1440-26 25.8 -
E 503-768" 198.1 | D2/3 | 16EX2 | 200 SAE 21, - 163 36 1 V2.1440-28 25.8 -
E 703-753 132.1 | D31 5EX2 230 SAE 21, - 163 36 1 V2.1460-23 34.0 -
E 703-766' 195.5 | D3/2 | 10EX2 | 300 SAE 2%, - 163 36 1 V2.1460-26 34.0 -
E 703-768' | 237.8 | D3/3 | 16EX2 | 310 SAE 21, - 163 36 1 V2.1460-28 34.0 -

! Preferred type, no minimum order quantity required
2The individual flow rates must be matched to the connections
3 Corresponds to 1°/16-12 UN-2B / connection plugged with locking screw

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm (mounting holes for differential pressure
switches on request). As clogging indicators either manometers or electrical pressure switches can be used. Two different head pieces
with three various connecting options are available. All filters can also be supplied with an outlet diffuser. Optional extension pipes
adapt the filter length to various tank depths.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

»The switching pressure of the electrical pressure switch has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

»Clogging indicators are optional and always delivered detached from the filter.

»The filters listed in this chart are standard filters. Other designs available on request.
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Dimensions in mm

Version with 4 connections Version with 2 connections
Wz 2
A L""«
L/;\’\.\\ +(EV-K) . 19 °-
oB 17 . I -
= —— ~J b =] When using SAE-flanges
} | H ,EEQ ==/ consider sizes G or Z
| T
z[? Y & JF G“ﬁ E
| [ i [ e Il Il
77777 | ‘OE 7‘7777 N o o ia hol
'gC ae elinn Dia hole _
3® b in reservoir
‘ K ac
L aDp
— Tt - . # ,,,,, _
Tank surface sealing with v S o W h/\T
O-ring N007.1806
(included in basic equipment) Option RV EV | —— '
— T
aX
Connection M12 x 1.5 ‘ B
‘ for clogging indicator
standard 90° Required mounting surface
Aoe (mounting holes
== I for differential
pressure switches
W on request) N
3 SV L A4 '
— | | < (with locking
2l y / < screw)
A, P1
, M N
P, : -
A —y—1"a, Il 19
w ‘ W M S
Type A B C D E F G H | K L M N 0 P
E 303 see 182 180 | 152 179 12 55 133 | 400 | 276 | 220 | 104 | 125 11.5% 113
E 503 Selection | 182 180 | 152 179 12 55 133 | 550 | 430 | 220 | 104 | 125 11.5% 113
E 703 Chart 182 180 | 152 179 12 55 133 | 810 | 636 | 220 | 104 | 125 11.5% 13
Type Q R S T U v w X Z
E 303 20 M12 | 115 58 79 70 106 | 100 | 415
E 503 20 M12 | 115 58 79 70 106 | 100 | 41.5
E 703 20 M12 | 115 58 79 70 106 | 100 | 41.5
* For M10
Symbols
1 2 3 4
A A, AL A, Ay A, /I\_:A_4 AL A, Ay A,
"1 1T 1
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Dimensions in inch

W 27/24 -
A, —
: e
! = iy E When using SAE-flanges
H ;EQ T’ n"] consider sizes G or adapter plate
G ‘%ﬂ <& -G &j
—H i i —
o Dia hole
oF in reservoir
2C
K ‘zD
|
Tank surface sealing with !
O-ring N007.1806
(included in basic equipment) 5l ‘ ‘
u
‘B
00° Required mounting surface
Connection M12 x 1.5
for clogging indicator
standard
(mounting holes for
differential pressure 5 A2 (plugged) 2xM
switches on request) Py (with locking
screw)
N
H‘JI 1 Q
M s
tA1
Type A /A B C D E F G H | K L M N
E 303 see 7.17 7.09 598 |7.05|047 217 5.24 | 15.75]10.87 | 8.66 | 4.09 | 4.92
E 503 Selection 7.17 7.09 | 5.98 | 7.05 | 0.47 2.17 5.24 | 21.65 | 16.93 | 8.66 | 4.09 | 4.92
E 703 Chart 7.17 7.09 598 |7.05|047 217 5.24 | 31.89|25.04 | 8.66 | 4.09 | 492
Type (o) P Q R S T U
mm
E 303 0.45* AF 19 0.79 | M12 | 453 | 2.28 2Y2-8NPT
E 503 0.45* AF 19 0.79 | M12 | 453 | 2.28 2Y2-8NPT
E 703 0.45* AF 19 0.79 | M12 | 453 | 2.28 2Y2-8NPT
* For M10

Symbols
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Pos. Designation Part No.
1 Cover assy (2 connections) E 303.1200
1 Cover assy (4 connections) E 703.2202
é 777777 : 2 By-pass (2.5 bar / 36 psi) E 703.1510
T : 3 Replacement filter elements see Chart. / col. 9
} = 4 Filter bow! E 303* E 303.1900
g 4 Filter bowl E 503* E 503.1910
? | 4 Filter bowl E 703* E 703.1900
5 O-ring NOQ7.1455
3———he. 145.42 x 5.33 mm
3 5.73 x 0.21 inch
| = . X inc
! '3\‘/ 6 O-ring N007.1806
! 180 x 6 mm
} 7.09 x 0.24 inch
i 7 Clip (only option VD) N026.0311
T ! 4 8 Diffuser (only option VD) E 703.0701

*Please indicate options (VD, VDEV and RVEV respectively)

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return-Suction Filters

E 068 - E 088

In-line mounting - Connection G34 /-12 SAE - Nominal flow rate up to 100 I/min / 26.4 gpm

@

Application

For operation in mobile units with hydrostatic drives, when the
return flow is under all operating conditions higher than the oil
flow of the feed pump.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the feed pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

In-line Return-Suction Filter E 088
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Function (normal operation):

B (Boost pump)

- ﬁ C (Reservoir)

1

A (Return circuit)

Function with response of the by-pass valve (3):

B (Feed pump)

- ﬁ C (Reservoir)

1

A (Return circuit)
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Functional characteristics

The hydraulic oil returning from the circuit (A) passes the filter
element (1), is pressurized by a 0.5 bar / 7.3 psi check valve (2)
and supplied to the feed pump (B). The surplus oil flows filtered
over the integral check valve into the reservoir (C).

As the feed pump is always fed with pressurized oil, the risk of
cavitation is minimized and full performance is available even
during the critical cold start phase.

An integral by-pass valve (3) in the filter element (1) prevents too
high back pressure (cold start, element contaminates).

A by-pass valve with a 125 um protection strainer (4) guarantees
that only filtered oil can get into the feed pump.

Start-up/de-aeration

Deaerating instructions published by the manufacturers of
hydraulic drives must be observed.

Filter elements

Flow direction from outside to the center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

In case of maintenance the filter bowl is removed together with
the filter element — therefore dirt particles are not flushed back
into the tank.

Accessories

Electrical and optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter
for the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits.

If the design criteria described below are taken into account,
you can take full advantage of the benefits provided by the
return-suction filter concept, thus making sure that your system
performs reliably even under extreme operating conditions.

Required return flow in the system

In order to maintain a pre-charge pressure of approx. 0.5 bar /
7.3 psi at the intake of the feed pump, the return flow must
exceed the suction flow under any operating condition.

Permitted feed pump flow rate

» at operating temperature
(v < 60 mm2/s /280 SUS, rpm = max):
feed pump flow rate < 0.8 x rated return flow according
to column 2 of selection table

» at cold start-up
(v < 1000 mm¥/s / 4635 SUS, rpm = 1000 min'):
feed pump flow rate < 0.8 x rated return flow

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Permitted pressure in the suction lines

At cold start up (v < 1000 mm2/s / 4635 SUS, rpm = 1000 min™'):

feed pump flow rate < 0.8 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes
» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve

is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to I1SO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7

» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 filter fineness grade, the requirements
specified by manufacturers of hydrostatic drives are sometimes

exceeded significantly. If components requiring a still better oil
purity are used, we recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

Working hydraulics

20 |

‘ e ‘

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the
0.5 bar /7.3 psi pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank.

Working hydraulics

0 4 |

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate

Up to 100 I/min / 26.4 gpm in return line

(see Selection Chart, column 2).

Up to 80 I/min / 21.1 gpm feed pump flow rate (see Layout).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6 and 7
(other port threads on request).

Filter fineness

10 ym(c) ... 16 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx)

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-service 00.20).

Temperature range

-30° C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?s /280 SUS

» as starting viscosity: Vmax = 1000 mm?/s / 4635 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF-reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web

Fitting position
Preferably vertical, filter head on top.
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Ap-curves for complete filters in Selection Chart, column 3
(80% of the nominal flow volume via connection B)

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)

Qlgpm] ——

0 5.3 106 158 21.1 264 317
15 21.8
E 068 T
3 5
=1.0 145 &
g 1 / =)
T
0.5 7.3
—
of
0 20 40 60 80 100 120
Q [I/min] —p
m Pressure drop as a function of the flow volume
at v=35mm?s/ 162 SUS (0 = casing empty)
Q lgpm] —»
0 53 106 158  21.1 264 317
15 21.8
E 088
510 145 &
g 1 / =)
o
05 — | 7.3
—
0
0 20 40 60 80 100 120

Q [I/min] —

Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained by
the Multi-Pass-Test according to ISO 16889

T 1000 99,9 T
]l I’ 7
1 / 7
] / Vi
|
/ —
X
200 99,5 =
e of oy, Q Y, ”
= 5| ©f éff é‘ir 57 g
< o N = N C
100 / / / 9 (9]
N 75 F== £ 98,7 S
K] 17 VA =
O / i}
p=l
3 /|
e 20 / 95
° /
- /
So 10 / 90
i) ya
4&; Vi 7/
o 5 80
s /
i)
=]
o© 2 50
=
i
! 10 15 20 25 30
Particle size x [um] (for particles larger
[um] (for p 9 >

than the given particle size x)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»

0 927 1854 2781 3708 4635
T 6 87.0 T
s L ——1 550 &
? /| <
2 / 29.0
0 200 400 600 800 1000
v [mm¥s] —»
Pressure drop as a function of the
kinematic viscosity at nominal flow
v [SUS] —
0 927 1854 2781 3708 4635
T 6 — 87.0 T
—_ 2 // _
© | _—] Q
S 4 j' 580 &
F / 1 =)
2 29.0
0 200 400 600 800 1000

v [mm¥s] —»

The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B,, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B,;, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P Bsog =200 Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

S s/ & &
%Os & éz’& %Q’Q\ ’?;0,6 \‘2'6\ @6\ .@é
*@& OQ%\& 5}‘1 . G,CbQ QV Q%\(J \§ @é"? é&
P . Q% < $\Q§2§ S "\\&Q O\b\Q zé\o zé\o ‘\Q&”\ \Qg’\ > 8’&:0’ <X ©
& S/ ES & Q.\{\"\ &/ ng 07;¢ &/ & & Qg@q’

I/min g bar bar kg
1 2 3 4 5 6 7 8 9 10 11 12 13
E 068-156 50 D1/1 10EX2 15 G3#4 | G3a | 05 2.5 1 K3.0718-56 1.3 =
E 068-158 | 80 D12 | 16EX2 | 15 | G% | G% | 05 2.5 1 K3.0718-58 1.3 -
E 088-156 | 65 D2/1 | 10EX2 | 20 | G% | G3 | 05 2.5 1 K3.0721-56 1.4 -
E 088-158 | 100 D2/2 | 16EX2 | 20 | G3 | G3% | 05 2.5 1 K3.0721-58 1.4 -

gpm g SAE | SAE | psi psi Ibs
1 2 3 4 5 6 7 8 9 10 11 12 13
E 068-756 | 13.2 D1/1 | 10EX2 | 15 | -12% | -123 | 7.3 36 1 K3.0718-56 | 2.9 -
E 068-758 | 21.1 D1/2 | 16EX2 | 15 | -123 | -123 | 7.3 36 1 K3.0718-58 | 2.9 -
E 088-756 | 17.2 D2/1 | 10EX2 | 20 | -123 | -123 | 7.3 36 1 K3.0721-56 | 3.1 -
E 088-758 | 26.4 D2/2 | 16EX2 | 20 | -123 | -123 | 7.3 36 1 K3.0721-58 | 3.1 -

! Cracking pressure of check valve
2 Cracking pressure of by-pass valve
3 Corresponds to 1'/16-12 UN-2B

All filters are delivered with two plugged clogging indicator connections M12 x 1.5. As clogging indicators on the return side (P,)
either manometers or electrical pressure switches can be used.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.

» For de-aeration, a bleed screw (for connection P;) with Part No. SV 0112.15 is available.
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)ﬁ
OO I
- NI :
1.2 l F
- ourt = v}
(] ¥
b | Connection M12 x 1.5 ‘
for clogging indicator
2R

Measurements in mm

Type| A | B | C D E F G H | K L M N o P

@/depth
234 233|119 |74.2| 80 75 |AF41| 50 | M8/15| 40 |38.1|53.5|575| 95 | 108
M8/15 | 40 |38.1 535 |575| 95 | 108

E068 | G% | G344 | G4
E088 | G% | G% | G3 | 268 | 233|119 (742 | 80 | 75 [AF41| 50

Measurements in inch

Type | A B C D E F G H | K L M N (0] P Q R S
SAE | SAE | SAE mm @ / depth

EO068 |-12* | -12* | -12* | 921 | 092 | 469|292 |3.15|2.95 | AF41|1.97 | M8/059 | 1.57 | 1.50 | 2.11|2.26 | 3.74 | 4.25

EO088 |-12* | -12* | -12* | 10.55 | 0.92 | 4.69 | 2.92 | 3.15 | 2.95 | AF41 | 1.97 | M8/0.59 | 1.57 | 1.50 | 2.11 | 2.26 | 3.74 | 4.25

* Corresponds to 1'/16-12 UN-2B
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Quality Assurance

Pos. Designation Part No.
1 Replacement filter element  see Chart/ col. 11
2 O-ring N007.0824

82.14 x 3.53 mm
3.23x0.14 inch

Filter bowl! E 068 E 068.0101
Filter bowl! E 088 E 068.0102

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to

the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)
ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Return-Suction Filters

E178 - E 258

In-line mounting - Connection G1/-16 SAE - Nominal flow rate up to 250 I/min / 66 gpm

ARGONN
BN HYTOS

www.argo-hytos.com

In-line Return-Suction Filter £ 178

Application

For operation in units with hydrostatic drives, when the return
flow is under all operating conditions higher than the oil flow of
the feed pump.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the feed pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.
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Function (normal operation):
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R®R .
S (Return line)
T (r:(Suction line)

(Tank line)

Functional characteristics

The hydraulic oil returning from the circuit (R) passes the filter
element (1), is pressurized by a 0.5 bar / 7.3 psi check valve (2)
and supplied to the feed pump (S). The surplus oil flows filtered
over the integral check valve into the reservoir (T).

As the feed pump is always fed with pressurized oil, the risk of
cavitation is minimized and full performance is available even
during the critical cold start phase.

An integral by-pass valve (3) in the filter element (1) prevents too
high back pressure (cold start, element contaminates).

A by-pass valve with a 200 uym protection strainer guarantees
that only filtered oil can get into the feed pump.

Start-up / De-aeration

Deaerating instructions published by the manufacturers of
hydraulic drives must be observed.

Filter elements

Flow direction from outside to the center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

In case of maintenance the filter bowl is removed together with
the filter element — therefore dirt particles are not flushed back
into the tank.

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter
for the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits.

If the design criteria described below are taken into account,
you can take full advantage of the benefits provided by the
return-suction filter concept, thus making sure that your system
performs reliably even under extreme operating conditions.

Required return flow in the system

In order to maintain a pre-charge pressure of approx. 0.5 bar /
7.3 psi at the intake of the feed pump, the return flow must
exceed the suction flow under any operating condition.

Permitted feed pump flow rate

» at operating temperature
(v <60 mm2/s /v < 280 SUS, rpm=max):
feed pump flow rate < 0.8 x rated return flow according
to column 2 of selection table

» at cold start-up
(v <1000 mm¥s /v < 4630 SUS, rpm = 1000 min'):
feed pump flow rate < 0.8 x rated return flow

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Permitted pressure in the suction lines

At cold start up

(v <1000 mm2s /v < 4630 SUS, rpm = 1000 min™'):

feed pump flow rate < 0.8 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes
» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve

is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to I1SO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7

» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 filter fineness grade, the requirements
specified by manufacturers of hydrostatic drives are sometimes
exceeded significantly. If components requiring a still better oil
purity are used, we recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

Working hydraulics

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the
0.5 bar /7.3 psi pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank.

Working hydraulics

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate

Up to 250 I/min / 66 gpm in return line

(see Selection Chart, column 2).

Up to 200 I/min / 52.8 g per gpm feed pump flow rate

(see Layout).

The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /v <927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514.

Sizes see Selection Chart, column 6 and 7
(other port threads on request).

Filter fineness

10 ym(c) ... 16 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-service 00.20).

Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °C (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s /v < 280 SUS

» as starting viscosity: Vmax = 1000 mmM?2/s / vinax = 4635 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Filter head: Aluminum alloy

Filter bowl: Polyamide, GF-reinforced

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web

Fitting position
Preferably vertical, filter head on top.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3
(80% of the nominal flow volume via connection B)

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained by
the Multi-Pass-Test according to ISO 16889
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —»
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

SEX2 = By, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX2
10EX2 = By, =200 EXAPORCMAX 2
166X2 = B, =200 EXAPOR®MAX 2
30P = By =200 Paper

Based on the structure of the filter media of the 30P paper

Ap [psi] —»

Ap [psi] —»

elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves

are also available by using special composed filter material.
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Selection Chart

N s/ & &
%°$ 2 & zg)O) §\ ‘Z;é\ Q/é ééz’
< SO &/ « S/ & & &
&S &S s &
> e & /S S & o
S LSS &S S S & ol
&) EE S S S ESE S ES & &

I/min g bar bar kg

1 2 3 4 5 6 7 8 9 10 1 12 13

E178-166 | 160 D1/1 10EX2 | 60 G1 G1 0.5 2.5 1 K3.1019-56 3.0 =
E178-168 | 210 D1/2 | 16EX2 | 59 G1 G1 0.5 2.5 1 K3.1019-58 3.0 -

E 258-166 | 250 D2/1 10EX2 | 95 G1 G1 0.5 2.5 1 K3.1030-56 3.5 -
E 258-168 | 250 D2/2 | 16EX2 | 94 G1 G1 0.5 2.5 1 K3.1030-58 3.5 -

gpm g SAE | SAE | psi psi Ibs
1 2 3 4 5 6 7 8 9 10 1M 12 13
E178-766 | 42.3 D1/1 | 10EX2 | 60 | -16% | -16% | 7.3 36 1 K3.1019-56 | 6.6 -
E178-768 | 55.5 D1/2 16EX2 59 -163 | <163 | 7.3 36 1 K3.1019-58 6.6 -
E 258-766 | 66.0 D2/1 | 10EX2 | 95 | -16° | -16% | 7.3 36 1 K3.1030-56 | 6.6 -
E 258-768 | 66.0 D2/2 | 16EX2 | 94 | -16° | -16% | 7.3 36 1 K3.1030-58 | 6.6 -

! Cracking pressure of check valve
2 Cracking pressure of by-pass valve
3 Corresponds to 1%16-12 UN-2B

All filters are delivered with two plugged clogging indicator connections M12 x 1.5. As clogging indicators on the return side (P+)
either manometers or electrical pressure switches can be used.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.

» For de-aeration a bleed screw (for connection P) with Part No. SV 0112.15 is available.
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Measurements in mm

Type A B C E G H | J K L M N (o) P Q R S T
O / depth (%] (%]
E178 90 | M8x 18 | 45 | AF41 | 66 | 268 | 95 | 55| 495 | 132 | 150 | 160 | @133 | @117 | 151 | G1 | G1 | G1
E 258 90 | M8x 18 | 45 | AF41 | 66 | 378 | 95 | 55 | 495 | 132 | 150 | 160 | @133 | @117 | 151 | G1 | G1 | G1
Type A B C E G H | J K L M N (0] P Q
@ / depth mm [} [}

E178 3.54 | M8/0.71 | 1.77 | AF41 | 2.60 | 1055 | 3.74 | 2.17 | 195 | 5.20 | 591 | 6.30 | 5.24 | 4.61 | 5.94
E 258 3.54 | M8/0.71 | 1.77 | AF41 | 2.60 [ 1488 | 3.74 | 2.17 | 1.95 | 520 | 591 | 6.30 | 5.24 | 4.61 | 5.94
Type R S T

SAE SAE SAE
E178 -16* -16* -16*
E 258 -16* -16* -16*

* Corresponds to 1%/+6-12 UN-2B
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Symbol

Spare Parts

Quality Assurance

Pos. Designation Part No.

1 Replacement filter element see Selection Chart/
col. 11

2 O-ring NO07.1155

115.00 x 4.5 mm
4,53 x 0.18 inch

Filter bowl! E 178 D 230.0102
Filter bow! E 258 D 230.0101

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941
ISO 2942
ISO 2943
ISO 3968
ISO 16889
ISO 23181

Verification of collapse / burst pressure rating

Verification of fabrication integrity (Bubble Point Test)

Verification of material compatibility with fluids

Evaluation of pressure drop versus flow characteristics

Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return-Suction Filters

E 084

Tank top mounting - Connection up to G1/-16 SAE - Nominal flow rate up to 80 I/min/21.1 gpm

Application

For operation in units with hydrostatic drives, when the return
flow is under all operating conditions higher than the oil flow of
the feed pump.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the feed pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Return-Suction-Filter E 084
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Function (schematic):

\5 | Q/3
74 L= N

Emergency-suction (schematic)
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Functional characteristics

The hydraulic oil returning from the circuit (A) passes the filter
element (1), is pressurized by a 0.5 bar / 7.3 psi check valve (2)
and supplied to the feed pump (B). The surplus oil flows filtered
over the integral check valve into the reservoir.

As the feed pump is always fed with pressurized oil, the risk of
cavitation is minimized and full performance is available even
during the critical cold start phase.

An integral pressure relief valve (3) prevents too high back
pressure and protects the shaft seals against damages. As this
valve leads the oil directly into the tank there is no direct
connection between the return line (A) and the connection of
the feed pump (B) (no by-pass valve function).

The emergency-suction valve (4) with 125 pym protection strainer
(5) supplies the feed pump in case of a short term of lack of oil.
During normal operation, a lack of oil may definitely not occur
(refer to ,Design” section).

Start-up / De-aeration

For units with emergency-suction valve and protection strainer
the start up set E 084.1710 can be used to de-aerate the
hydraulic system at first start up or at start-up after repair;
hereby the immediate supply of the feed pump with hydraulic oil
is guaranteed.

For all other types, deaerating instructions published by the
manufacturers of hydraulic drives must be observed.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

Filter elements

Flow direction from center to the outside.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Dirt deposits are entirely removed when the element is changed
and cannot re-enter the tank.

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.

www.argo-hytos.com
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter
for the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits.

If the design criteria described below are taken into account,
you can take full advantage of the benefits provided by the
return-suction filter concept, thus making sure that your system
performs reliably even under extreme operating conditions.

Required return flow in the system

In order to maintain a pre-charge pressure of approx. 0.5 bar /
7.3 psi at the intake of the feed pump, the return flow must
exceed the suction flow under any operating condition:
Special feature:

» Versions with hole (& 4 mm / 0.16 inch) in the pressurizing
valve: at least 10 I/min /2.6 gpm of excess flow

Permitted feed pump flow rate

» at operating temperature
(v < 60 mm?/s / 280 SUS, rpm=max):
feed pump flow rate < 0.5 x rated return flow according to
column 2 of selection table

» at cold start-up
(v < 1000 mm?/s / 4635 SUS, rpm = 1000 min'):
feed pump flow rate < 0.2 x rated return flow according to
column of selection table

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s /4.9 ft/s

Permitted pressure in the suction lines

At cold start up

(v < 1000 mm?s /4635 SUS, rom = 1.000 min'):

feed pump flow rate < 0.2 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes
» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve

is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to I1SO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7

» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 fineness grade, the requirements specified
by manufacturers of hydrostatic drives are sometimes exceeded
significantly.

If components requiring a still better oil purity are used, we
recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

Working hydraulics

:
@5(&@

Drain oil O
to filter

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the
0.5 bar /7.3 psi pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank.

4_*Workmg hydraulics

@Aybc

Drain oil O
to tank

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate

Up to 80 I/min /21.1 gpm in return line

(see Selection Chart, column 2).

Up to 40 I/min / 10.6 gpm feed pump flow rate (see Layout).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average fluid
contamination of 0.07 g per I/min/ 0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s /4.9 ft/s

Connection

Threaded ports according to
» ISO 228 or DIN 13

» SAE standard J514.

Sizes see Selection Chart, column 6 and 7
(other port threads on request).

Filter fineness

10 pm(c) ... 16 pm(c)
B-Werte nach ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity
Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-service 00.20).
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Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s /280 SUS

» as starting viscosity: Vmax= 1000 mm?/s / 4635 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Screw-on cap: Polyamide, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Aluminum alloy

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web

Fitting position
» Standard type no restriction, preferably vertical

» Models with emergency-suction valve can vary up to 15° from
the vertical

» Models with hole @ 4 mm /0.16 inch in the check valve can
vary up to 45° from the vertical

Even under unfavorable operating conditions (min. oil level, max.
sloping) the oil outlet resp. emergency suction has to be below
the oil level.

Special designs are available for horizontal assembly.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3
(50 % of the nominal flow volume via connection B)

m Pressure drop as a function of the flow volume
at v=35mm?%s/ 162 SUS (00/01 = casing empty
without / with hole @ 4 mm/0.16 inch)

Q lgpm] —»

0 53 106 158 21.1 26.4 31.7

2.0 29.0

E 084 T

=15 21.8 =
B 8
g =

1.0 14.5

1 | —]
0.5 7.3
T
01
0 20 40 60 80 100 120

Q [I/min] —
Filter fineness curves in Selection Chart, column 4

m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B,, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B,;, =200 EXAPOR®MAX 2
16EX2 = B,;, =200 EXAPOR®MAX 2
30P Bsog =200  Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

Qéﬁov @gg@

1 14
E 084-56' 75 D1/1 | 10EX2 | 32 | G1 | G¥% | 05 | 30 | 2 V3.0724-06 | 1.7 4
E 084-77" 80 D12 | 16EX2 | 31 | G1 | G% | 05 | 25 | 2 V3.0724-08 | 1.7 4
E 084-88 80 D12 | 16EX2 | 31 | G% | G% | 05 | 25 | 2 V3.0724-08 | 1.7 4
E 084-78 80 D12 | 16EX2 | 31 | G1 | G% | 05 | 25 | 1 V3.0724-08 | 1.7 -
E 084-87 80 D12 | 16EX2 | 31 | G% | G% | 05 | 25 | 1 V3.0724-08 | 1.7 -
E 084-277' | 80 D12 | 16EX2 | 31 | G1 | G% | 05 | 25 | 4 e | V3.0724-08 | 1.8 >
E084-288 | 80 D12 | 16EX2 | 31 | G% | G% | 05 | 25 | 4 e | V3.0724-08 | 1.8 2
E084-287 | 80 D12 | 16EX2 | 31 | G1 | G% | 05 | 25 | 3 e | V3.0724-08 | 1.8 5+6

! Preferred type, no minimum order quantity required

2 Cracking pressure of check valve

3 Cracking pressure of pressure relief valve

4 With hole @ 4 mm / 0.16 inch in the check valve for oil drain when opening the filter cover
>With emergency-suction valve and protection strainer (mesh size 125 ym)

6 Suitable for horizontal assembly

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 (connection P;).
As clogging indicators either manometers or electrical pressure switches can be used.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, e.g. for horizontal assembly or with integrated
suction valve integrated into the pressure relief valve (see section symbols, symbol no. 5) to guarantee the emergency steering
feature for vehicles with official road use, we kindly ask for your request.

» For de-aeration a bleed screw (for connection P;) with Part No. SV 0112.15 is available.
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Selection Chart
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13 14
E084-756 | 19.8 | D11 | 10EX2 | 32 | -163 | -124 | 73 | 44 | 4 e | V3.0724-06 | 4.0 5
F084-757 | 211 | D12 | 16Ex2 | 31 | -16% | -124| 73 | 36 | 2 V3.0724-08 | 3.8 6
F084-758 | 211 | D12 | 16EX2 | 31 | -163 | -124 | 73 | 36 | 4 e | V3.0724-08 | 4.0 5

' cracking pressure of check valve

2 cracking pressure of pressure relief valve

3 corresponds to 1°/16 -12 UN

4 corresponds to 1'/1-12 UN

5> with emergency-suction valve and protection strainer (mesh size 125 pm)

® with hole @ 0.16 inch / 4 mm in the check valve for oil drain when opening the filter cover

All filters are delivered with a plugged clogging indicator connection M12 x 1.5 mm (connection P;).
As clogging indicators either manometers or electrical pressure switches can be used.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, e.g. for horizontal assembly or with integrated
suction valve integrated into the pressure relief valve (see section symbols, symbol no. 5) to guarantee the emergency steering
feature for vehicles with official road use, we kindly ask for your request.

» For de-aeration a bleed screw (for connection P;) with Part No. SV 0112.15 is available.
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Versions with emergency-suction valve
and protection strainer

M ——

~~— - T —

!

i

) V V min. oil level

il

I

Port sizes and mounting surface
R ————»

Connection M12 x 1.5 for
clogging indicator

By

. Z ———

~
~
-
=
=z

Type A B C D E F G H | J J,
E084 | G34,G1 | G% | 48 | 735 | 12 47 21 102 315 | AF41 | AF32 | 254 | 268 | 20.5|104.5| 90

Type | O P|lQ | Q| R| S |[T]|uU v w X |y | z
E084 | 60 | 69 | 11 | 66 | 115 25 | 65 | 100 | 79 | 21 38 | 224 | 55

Measurements in inch

Type A B C D E F G H | J J K K L M N
SAE SAE mm mm

EO084 | -16 -12 | 189|289 | 047 | 1.85| 083 | 402 | 1240 | AF41 | AF32 | 10.0 | 10.55[0.81 | 4.11 | 3.54

Type (0) P Q, Q, R S T U Vv W X Y* Z
EO084 | 236 |272|043|0.26| 453|098 | 256|394 3.11 0.83 1.50 |8.82| 2.17

* Oil outlet resp. emergency suction has to be under all operating cond. below min. oil level (given by Y)
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Symbols

Quality Assurance

Pos.

Designation
Screw-on cap
Flat gasket

O-ring
72 x 3 mm
2.84 x0.12 inch

Replacement filter element
O-ring

84 x4 mm
3.31x0.16inch

O-ring

23 x4 mm

0.91 x 0.16 inch

Part No.

E 103.0201
N031.0841
N007.0723

see Chart/ col. 12
N007.0844

N007.0231

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to

the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889  Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.

www.argo-hytos.com
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ARGONN
BN HYTOS

Return-Suction Filters

E 158 -E 198 - E 248

Tank top mounting - Connection up to G1% /-20 SAE - Nominal flow rate up to 250 I/min / 66 gpm

@

Application

For operation in units with hydrostatic drives, when the return
flow is under all operating conditions higher than the oil flow of
the feed pump.

Performance features

Protection against wear:
By means of filter elements that, in full-flow filtration, meet
even the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the feed pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Return-Suction Filter E 198
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Function (schematic): Functional characteristics

The hydraulic oil returning from the circuit (A) passes the filter
element (1), is pressurized by a 0.5 bar / 7.3 psi check valve (2)
and supplied to the feed pump (B). The surplus oil flows filtered
over the integral check valve into the reservoir.

> As the feed pump is always fed with pressurized oil, the risk of

N 5 cavitation is minimized and full performance is available even

A P aussour during the critical cold start phase.
An integral pressure relief valve (3) prevents too high back
: B /B pressure and protects the shaft seals against damages. As this
| valve leads the oil directly into the tank there is no direct
& T connection between the return line (A) and the connection of
the feed pump (B) (no bypass valve function).

The emergency-suction valve (4) with 125 pym protection strainer
(5) supplies the feed pump in case of a short term of lack of oil.
During normal operation, a lack of oil may definitely not occur
(refer to “Design” section).

Start-up/De-aeration

For units with emergency-suction valve and protection strainer
the start up set E 198.1710 can be used to de-aerate the
hydraulic system at first start-up or at start up after repair;
hereby the immediate supply of the feed pump with hydraulic oil
is guaranteed.

For all other types, deaerating instructions published by the

3 manufacturers of hydraulic drives must be observed.

Filter maintenance

Ny
==
=zl

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

Filter elements

Flow direction from center to the outside.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Dirt deposits are entirely removed when the element is changed
and cannot re-enter the tank.

Accessories

Electrical and optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter for
the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits.

If the design criteria described below are taken into account,
you can take full advantage of the benefits provided by the
return-suction filter concept, thus making sure that your system
performs reliably even under extreme operating conditions.

Required return flow in the system

In order to maintain a pre-charge pressure of approx. 0.5 bar /
7.3 psi at the intake of the feed pump, the return flow must
exceed the suction flow under any operating condition:
Special feature:

» Versions with hole (& 4 mm / 0.16 inch) in the pressurizing
valve: at least 20 I/min / 5.3 gpm of excess flow
Permitted feed pump flow rate

» at operating temperature (v < 60 mm?/s / 280 SUS, rpm=max):
feed pump flow rate < 0.5 x rated return flow according to
column 2 of selection table

» at cold start-up
(v < 1000 mm?/s / 4635 SUS, rpm = 1000 min"):
feed pump flow rate < 0.2 x rated return flow according to
column of selection table

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Permitted pressure in the suction lines

At cold start up (v < 1000 mm?/s / 4635 SUS, rpm = 1000 min'):
feed pump flow rate < 0.2 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes
» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve

is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to ISO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7
» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 filter fineness grade, the requirements
specified by manufacturers of hydrostatic drives are sometimes
exceeded significantly. If components requiring a still better oil
purity are used, we recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

1Working hydraulics

.
@5@@

Drain oil
to filter ey

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the
0.5 bar /7.3 inch pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank.

Working hydraulics

.
@(@@

Drain oil
tofilter &

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate
» Up to 250 I/min/ 66 gpm in return line
(see Selection Chart, column 2).

» Up to 125 I/min / 33 gpm feed pump flow rate (see Layout).
The nominal flow rates indicated by ARGO-HYTOS are based
on the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514.

Sizes see Selection Chart, column 6 and 7
(other port threads on request).

Filter fineness

10 pm(c) ... 16 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity
Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-service 00.20).
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Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s /280 SUS

» as starting viscosity: Vmax= 1000 mm?/s / 4635 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Polyester, GF-reinforced

Filter head: Aluminum alloy

Filter bowl: Aluminum alloy

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer
microfiber web

Screw-on cap:

Fitting position

» Standard type no restriction, preferably vertical
» Models with emergency-suction valve can vary up to 15° from
the vertical

» Models with hole @ 4 mm /0.16 inch in the check valve can
vary up to 45° from the vertical

Even under unfavorable operating conditions (min. oil level, max.
sloping) the oil outlet resp. emergency suction has to be below
the oil level.

Special designs are available for horizontal assembly.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3
(50 % of the nominal flow volume via connection B)

Pressure drop as a function of the flow volume
at v.=35mm?s/ 162 SUS
(0 = casing empty with hole @ 4 mm/0.16 inch)

Q lgpm] —»

0 13.2 264 396 52.8 66.0 79.3

29.0

o

1.5

E 158

21.8

Ap [bar]
Ap [psi] —»

14.5

e

L —]

o]

7.3

0.5

0 50 100 150 200 250 300

Q [I/min] —

Pressure drop as a function of the flow volume
atv =35 mm?s/ 162 SUS
(0 = casing empty with hole @ 4 mm)

Q [gpm] —»

0 13.2 26.4 39.6 52.8 66.0 79.3

29.0
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14.5

2&42/
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Pressure drop as a function of the flow volume
atv=35mm?%s/ 162 SUS
(0 = casing empty with hole @ 4 mm)

Q lgpm] —»

0 13.2 264 396 52.8 66.0 79.3

29.0
E 248

21.8

Ap [psi] —»

14.5

] |
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7.3

0 50 100 150 200 250 300

Q [I/min] —
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Ap [bar] —»

Ap [bar] —»
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Pressure drop as a function of the
kinematic viscosity at nominal flow
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Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained

by the Multi-Pass-Test according to ISO 16889
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than the given particle size x)
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Efficiency [%]

The abbreviations represent the following B-values resp.

finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B, =200
7EX2 = B, =200
10EX2 = By, =200
16EX2 = B, =200
30P = By, =200

30(c

EXAPOR®MAX 2
EXAPOR®MAX 2
EXAPOR®MAX 2
EXAPOR®MAX 2
Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

&
&
1
E 158-168" 180 D1/1 16EX2 | 53 | G1la | GI 05 | 25 4 e | V3.0924-08 | 3.0 >
E 198-156' 180 D2/1 10EX2 | 73 | G1% | G1 05 | 25 1 V3.0934-06 | 3.7 =
E 198-186' 180 D2/1 10EX2 | 73 | Gl | GI 05 | 25 4 e | V3.0934-06 | 3.8 5
E 198-158 200 D2/2 | 16EX2 | 73 | G1% | GI 05 | 25 1 V3.0924-08 | 3.7 -
E 198-168" 200 D2/2 | 16EX2 | 73 | G1W | GI 05 | 25 2 V3.0934-08 | 3.7 4
E 198-188' 200 D2/2 | 16EX2 | 73 | G1la | GI 05 | 25 4 e | V3-0934-08 | 3.8 >
E 198-468 200 D2/2 | 16EX2 | 73 | G1Y | GI 05 | 25 3 e | V3.0934-08 | 3.8 5+6
E 248-156' 190 D3/1 10EX2 | 89 | G1Wa | GI 05 | 25 4 e | V3.0941-06 | 4.3 s
E 248-158" 250 D3/2 | 16EX2 | 90 | G1% | GI 05 | 25 4 e | V3.0941-08 | 4.3 >
E 248-258 250 D3/2 | 16EX2 | 90 | G1%a | G1 05 | 25 1 V3.0941-08 | 4.2 -

! Preferred type, no minimum order quantity required

2 Cracking pressure of check valve

3 Cracking pressure of pressure relief valve

4With hole @ 4 mm /0.16 inch in the check valve for oil drain when opening the filter cover
> With emergency-suction valve and protection strainer (mesh size 125 pm)

6 Suitable for horizontal assembly

All filters are delivered with three plugged clogging indicator connections M12 x 1.5. As clogging indicators on the return side (P1)
either manometers or electrical pressure switches can be used. The monitoring of the vacuum on the suction side (P,) is additionally
possible. A second return port A, can be opened on request.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, e.g. with integrated suction valve (integrated into
the pressure relief valve) to guarantee the emergency steering feature for vehicles with official road use, we kindly ask for your
request.

» For de-aeration a bleed screw (for connection P,) with Part No. SV 0112.15 is available.
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Selection Chart
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13 14
E 158-766 39.6 D1/1 10EX2 50 -20° | -16* 7.3 36 4 . V3.0924-06 | 6.6 ®
E 158-768 47.6 D1/1 16EX2 53 -20° | -16* 7.3 36 4 . V3.0924-08 | 6.6 5
E 198-786 47.6 D2/1 T0EX2 73 -20° | -16* 7.3 36 4 . V3.0934-06 | 8.4 5
E 198-788 52.8 D2/2 16EX2 73 -20° | -16* 7.3 36 4 o V3.0934-08 | 8.4 o
E 248-756 50.2 D3/1 10EX2 89 -203 | -16* 7.3 36 4 . V3.0941-06 | 9.5 &
E 248-758 66.0 D3/2 16EX2 90 -20° | -16* 7.3 36 4 o V3.0941-08 | 9.5 5

' Cracking pressure of check valve

2 Cracking pressure of pressure relief valve

3 Corresponds to 1%/-12 UN

4 Corresponds to 1%16-12 UN

°> With emergency-suction valve and protection strainer (mesh size 125 pm)

All filters are delivered with three plugged clogging indicator connections M12 x 1.5 mm.

As clogging indicators on the return side (P;) either manometers or electrical pressure switches can be used.
The monitoring of the vacuum on the suction side (P,) is additionally possible.

A second return port A, can be opened on request.

For the appropriate clogging indicators see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

The filters listed in this chart are standard filters. If modifications are required, e.g. with integrated suction valve (integrated into
the pressure relief valve) to guarantee the emergency steering feature for vehicles with official road use, we kindly ask for your
request.

» For de-aeration a bleed screw (for connection P,) with Part No. SV 0112.15 is available.

v
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Connection M12 x 1,5 for
clogging indicator

Versions with emergency-suction valve
and protection strainer

T —
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V V min. oil level

Connection M12 x 1,5

for clogging indicator
ap ‘

N\

B
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He i %
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] A

Type | A, | A, [B,| € | D| E| F | G| H [ K, K, L M | N, | N,
E158 |G1% | - | G1 | 56 | 100 |11.5|61.5|305| 130 | 430 | 238 | 250 | 285 | 1265 | 97 | 815
E198 |G1W | - | G1 | 56 | 100 |11.5|61.5|30.5| 130 | 530 | 338 | 354 | 285 | 1265 | 97 | 815
E248 |G1¥% | - | G1 | 56 | 100 |11.5|61.5|30.5| 130 | 600 | 404 | 417 | 285 | 1265 | 97 | 815
Type [ O | P [ Q| R | s | T|uUu |V |w]| X Y* z z, z,
E158 | 855 | 141 | 11 |1165| 68 |[195| 51 | 64 |145| 27 | 185 | 68 | AF55 | AF41
E198 | 855|141 | 11 |1165| 68 |[19.5| 51 | 64 |145| 27 | 285 | 68 | AF55 | AF4]
E248 | 855|141 | 11 |1165| 68 [195| 51 | 64 |145| 27 | 350 | 68 | AF55 | AF41
Type | A | A, [Bo| C | D | E | F | G | H [ K, K, L M | N, | N,
SAE SAE SAE

E158 | -20 | — | -16 | 2.20 [3.94 | 045|242 120|512 (1693 | 937 | 9.84 | 1.12 | 498 |3.82]3.21
E198 | 20 | — | -16 | 220 [3.94 | 045|242 |1.20 512 [20.87 | 1331 |13.94 | 1.12 | 4.98 |3.82]3.21
E248 | 20 | - | -16 | 220 [3.94 | 045|242 |1.20 512 (23.62 | 1591 | 1642 | 1.12 | 498 |3.82]3.21
Type | O | P | Q| R | S [ T|uUu |V |w]/| X Y* z z, Z

mm mm
E158 | 337 [ 555|043 | 459 [2.68|0.77 | 2.01 | 252 | 0.57 | 1.06 | 7.28 | 2.68 | AF 55 | AF 41
E198 | 337 [ 555|043 | 459 (268|077 | 2.01 | 252 | 057 | 1.06 | 11.22 | 2.68 | AF 55 | AF 41
E248 | 337 555|043 | 459 [268|0.77 |2.01 252|057 | 1.06 | 13.78 | 2.68 | AF 55 | AF 41

* Qil outlet resp. emergency suction has to be under all operating cond
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Symbols

Pos. Designation Part No.
1 Screw-on cap ES 074.0206
2 O-ring NO07.1004
100 x 4 mm
3.94 x 0.16 inch
3 O-ring N007.0983
98 x 3 mm
3.86x0.12 inch
4 Replacement filter element  see Chart/ col. 12
5 O-ring N007.1245
124 x 4.5 mm
4.88 x 0.18 inch
The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only

be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS
filter elements undergo strict controls and tests according to the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return-Suction Filters

E 328 - E 498

Tank top mounting - Connection up to G1%2/-24 SAE and SAE 2 - Nominal flow rate up to 600 I/min / 158.5 gpm

@

Application

For operation in units with hydrostatic drives, when the return
flow is under all operating conditions higher than the oil flow of
the feed pump.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the feed pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Return Suction Filter E 498
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Function (schematic):

Emergency-suction (schematic):

-
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Functional characteristics

The hydraulic oil returning from the circuit (A) passes the filter
element (1), is pressurized by three 0.5 bar / 7.3 psi check valves
(2) and supplied to the feed pump (B). The surplus oil flows
filtered over the integral check valve into the reservoir.

As the feed pump is always fed with pressurized oil, the risk of
cavitation is minimized and full performance is available even
during the critical cold start phase.

An integral pressure relief valve (3) prevents too high back
pressure and protects the shaft seals against damages. As this
valve leads the oil directly into the tank there is no direct
connection between the return line (A) and the connection of
the feed pump (B) (no by-pass valve function).

Two emergency-suction valves (4) with 300 um protection
strainer (5) supply the feed pump in case of a short term of lack
of oil.

During normal operation, a lack of oil may definitely not occur
(refer to “Design” section).

Start-up / De-aeration

For units with emergency-suction valve and protection strainer
the start up set E 328.1700 can be used to de-aerate the
hydraulic system at first start-up or at start up after repair;
hereby the immediate supply of the feed pump with hydraulic oil
is guaranteed.

For all other types, deaerating instructions published by the
manufacturers of hydraulic drives must be observed.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

Filter elements

Flow direction from center to the outside.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.

www.argo-hytos.com
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter for
the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits. If the design criteria
described below are taken into account, you can take full
advantage of the benefits provided by the return-suction filter
concept, thus making sure that your system performs reliably
even under extreme operating conditions.

Required return flow in the system

In order to maintain a pre-charge pressure of approx. 0.5 bar /
7.3 psi at the intake of the feed pump, the return flow must
exceed the suction flow under any operating conditions:

» Versions with hole (& 8 mm / 0.32 inch) in the pressurizing
valve: at least 30 I/min / 7.9 gpm of excess flow

Permitted feed pump flow rate

» at operating temperature
(v < 60 mm?¥s /280 SUS, rpm = max):
feed pump flow rate < 0.5 x rated return flow according to
column 2 of selection table

» at cold start-up
(v < 1000 mm?/s / 4635 SUS, rpm=1000 min'):
feed pump flow rate < 0.2 x rated return flow according to
column 2 of selection table

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Permitted pressure in the suction lines

At cold start up (v < 1000 mm?/s / 4635 SUS, rpm = 1000 min'):
feed pump flow rate < 0.2 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes
» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve

is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to I1SO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7
» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 filter fineness grade, the requirements
specified by manufacturers of hydrostatic drives are sometimes
exceeded significantly. If components requiring a still better oil
purity are used, we recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

Working hydraulics

.
@5@@

Drain oil
to filter

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the
0.5/ 7.3 psi bar pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank

Working hydraulics

:
@xgﬁb

Drain oil
to tank b

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate

Up to 600 I/min / 158.5 gpm in return line

(see Selection Chart, column 2).

Up to 300 I/min / 79.3 gpm feed pump flow rate (see Layout).
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Connection

Threaded ports according to
» 1SO 228 or DIN 13

» SAE standard J514 and

» SAE flange (3000 psi).

Sizes see Selection Chart, column 6

(other port threads on request).

Please consider the connection size regarding max. flow
volumes.

Filter fineness

10 pm(c) ... 16 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity
Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info sheet 00.20).
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Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s /280 SUS

» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Screw-on cap: Aluminum alloy

Filter head: Aluminum alloy

Filter bow!: Steel

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web

Fitting position
Up to 15° from the vertical, preferably vertical.
Even under unfavorable operating conditions (min. oil level,

max. sloping) the oil outlet resp. emergency suction has to be
below the oil level.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3
(50 % of the nominal flow volume via connection B)

Pressure drop as a function of the flow volume
at v=35mm¥s/ 162 SUS (0 = casing empty)

Q [gpm] —

0 26.4 52.8 79.3 105.7 132.1 158.5
2.0 29.0
E 328
'§1 5 21.8 ’E
%1 0 14.5 <Q]
05 /_\/ﬁ/ 73
0]

0 100 200 300 400 500 600
Q [/min] —

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)

Q [gpm] —»

0 26.4 52.8 79.3 105.7  132.1 158.5
2.0 29.0
E 498
=15 21.8
8 g
&) =)
1.0 14.5
;1//
s B—
o
0 100 200 300 400 500 600

Q [I/min] —

Filter fineness curves in Selection Chart, column 4

Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
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Particle size x [um] (for particles larger
than the given particle size x)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —>»
0 927 1854 2781 3708 4635
T 5 72.5 T
4 58.0
5 2 =
o &
o 3 _ 435 o
< aﬂ <
2 / 29.0
A142
1 14.5
0 200 400 600 800 1000
v [mm¥s] —»
Pressure drop as a function of the
kinematic viscosity at nominal flow
v [SUS] —»
0 927 1854 2781 3708 4635
T 5 72.5 T
— 4 580 _
E 2 g
1+2
2 // 29.0
1t 14.5
0 200 400 600 800 1000

v [mm¥s] —»

The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B,, =200 EXAPOR®MAX 2

J7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B,;, =200 EXAPOR®MAX 2
16EX2 = B,;, =200 EXAPOR®MAX 2
30P Bsog =200  Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

&
Q N v X
N e A A é\
& . S <& &
S o & &Q q;é\\\ o/ & N
NS T S/ & &
S /S &S NI ¢/ & N/ &
. SN O &/ & NI o
& S E & & S E/ES S S S S
l/min g bar | bar kg
1 2 3 4 5 6 7 8 9 10 11 12 13
E 328-156 | 360 D1/1 | 10EX2 | 140 | G1%2/SAE2 +G1 | 0.5 | 2.5 1 e | V5.1240-06 | 8.6 a8
E 328-158 | 470 D1/2 | 16EX2 | 140 | G1%2/SAE2 +G1 | 0.5 | 2.5 1 e |V5.1240-07 | 8.6 i
E 498-156 | 480 D2/1 | 10EX2 | 200 | G1%/SAE2 +G1 | 0.5 | 2.5 1 e [V5.1260-06 | 10.4 o
E 498-158 | 600 D2/2 | 16EX2 | 200 | G1%/SAE2 +G1 | 0.5 | 2.5 1 e [V5.1260-07 | 10.4 a5
! The individual flow rates must be matched to the connections
2 Cracking pressure of check valve
3 Cracking pressure of pressure relief valve
4With hole @ 8 mm /0.32 inch in the check valve for oil drain when opening the filter cover
> With emergency-suction valves and protection strainers (mesh size 300 um)
All filters are delivered with plugged clogging indicator connections M12 x 1.5.
As clogging indicators on the return side (Py either manometers or electrical pressure switches can be used.
The monitoring of the vacuum on the suction side (P,) is additionally possible.
Order example: The filter E 328-156 has to be supplied with 2 x 4 connections (A ... As, B;... By).
Order description: E 328-256

Connections:

2 various options are available:
(A und A4, B und By)
(A1 ... Ay, Bi ... By)

2 X 2 connections
2 x 4 connections

- G1% / SAE 2 + G1 (with locking screw)

- 2xG1% /SAE 1%2, G% + G1

(SAE 2 on request)

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

—1

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.
» For de-aeration a bleed screw (for connecting Py) with Part No. SV 0112.15 is available.
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Selection Chart

&
N Q " » &
o § N &
& AR AN & /L &
\0$ 2 @Qo & ’zg’\\ \‘Z'O &‘Z'O @Q’
& S8 & )& L &>/ & . N
& SO & ® D &/ & N &
o N eSS E S S S/ s /S S So S e
¥ & eSS @S SE SIS S S &S 8
@ S EE &S S ¢SS NS R
gpm g SAE psi | psi lbs
1 2 3 4 5 6 7 8 9 10 11 12 13
E 328-756 | 95.1 D1/1 | 10EX2 | 140 | -24*/SAE2 +-16°| 7.3 | 36 1 e | V5.1240-06 | 19.0 6+7
E328-758 | 124.2 | D1/2 | 16EX2 | 140 |-24*/SAE2 +-16°| 7.3 | 36 1 e | V5.1240-07 | 19.0 6+7
E 498-756 | 126.8 | D2/1 | 10EX2 | 200 |-244/SAE2 +-16>| 7.3 | 36 1 e | V5.1260-06 | 22.9 6+7
E 498-758 | 158.5 | D2/2 | 16EX2 | 200 |-24*/SAE2 +-16>| 7.3 | 36 1 e | V5.1260-07 | 22.9 6+7
' The individual flow rates must be matched to the connections
2 Cracking pressure of check valve
3 Cracking pressure of pressure relief valve
* Corresponds to 17/1s-12 UN
> Corresponds to 1%/16-12 UN
& With hole @ 0.32 inch /8 mm in the check valve for oil drain when opening the filter cover
7 With emergency-suction valves and protection strainers (mesh size 300 ym)
All filters are delivered with plugged clogging indicator connections M12 x 1.5 mm.
As clogging indicators on the return side (P; either manometers or electrical pressure switches can be used.
The monitoring of the vacuum on the suction side (P) is additionally possible.
Order example: The filter E 328-756 has to be supplied with 2 x 4 connections (A, ... As, B... BJ).
Order description: E 328-856

Connections:

2 various options are available:

2 X 2 connections (A und A4, B und By) - -24 SAE / SAE 2 + -16 SAE (with locking screw) — 7

2 x 4 connections (Ar ... Ag, By ... B) - 2 x-20 SAE / SAE 1%, -12 SAE + -16 SAE 8
(SAE 2 on request)

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» The start of the red area respectively the switching pressure of the electrical pressure switch has always to be lower than the
cracking pressure of the pressure relief valve (see Selection Chart, column 9).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.

» For de-aeration a bleed screw (for connecting P;) with Part No. SV 0112.15 is available.
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Version with 2 x 4 connections

Version with 2 x 2 connections

When using SAE-flanges

consider size F; or F3

- I
; ; i -
AJA, & o A, T
Lt - g ST - Connections G1 plugged
2 =0 T OF with locking screw
F ; |
(5 hls s L
J g @\ s '*'G:’7
I B mecioun] )
,,,,,,, B i — |
|
I
ok T’ Dia hole in
ec—r reservoir

Measurements in mm

Connections M12 x 1.5
for clogging indicator
standard (Mounting holes
for differential pressure
switches on request

Port sizes and mounting surface
(O-ring area of support hatched)

Tank surface sealing with
O-ring N007.1375
(included in basic equipment)

Type A B C D E Fi* F,* F3* Fa Fs G H, H, l4 I,
E328 | s.Selection Chart s. Selection Chart | 140.5 | 138 [ 139.9 | 36 |1045| 32 | 35 | 126 | 11.5| 165 | 185 | 540 | 565
E498 | s.Selection Chart s. Selection Chart | 140.5 | 138 [ 139.9 | 36 [1045| 32 | 35 | 126 | 11.5| 165 | 185 | 750 | 780
Type | K, K, L M N, N, (o] Q R S, S, T U \/ w X Y Z
E328 | 425 | 403 | 185 [865| 116 | 89 | M10 | 18 | M12 | 99 | 109 | 160 | AF17 | 106 | 102 | 70 | 98 | 12
E498 | 630 | 605 | 185 [86.5| 116 | 89 | M10 | 18 | M12 | 99 | 109 | 160 | AF17 | 106 | 102 | 70 | 98 | 12
Measurements in inch
Type A B C D E Fi* | F* | F3* F4 Fs G H, H; I I
E328 | s.Selection Chart s. Selection Chart | 5.53 | 5.43 | 5.51 | 1.42 | 4.11 | 1.26 | 1.38 | 4.96 | 0.45 | 6.50 | 7.28 | 21.26 | 22.24
E498 | s.Selection Chart s. Selection Chart | 5.53 | 5.43 | 5.51 | 1.42 | 4.11 | 1.26 | 1.38 | 4.96 | 0.45 | 6.50 | 7.28 | 29.53 | 30.71
Type K, K, L M N, N; (o] Q R S, S, T U Vv w X Y Z

mm
E328 | 16.73 | 15.87 | 7.28 | 3.41 | 4.57 | 3.50 | M10 | 0.71 | M12 | 3.90 | 4.29 | 6.30 | AF17 | 4.17 | 4.02 | 2.76 | 3.86 | 0.47
E498 | 24.80 | 23.82 | 7.28 | 3.41 | 4.57 | 3.50 | M10 | 0.71 | M12 | 3.90 | 4.29 | 6.30 | AF17 | 4.17 | 4.02 | 2.76 | 3.86 | 0.47

*For use of SAE-flanges see this measurement
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Pos. Designation Part. No.
1 Cover E 443.1225
2 O-ring N007.1525

151.76 x 5.33 mm
5.98 x 0.21 inch

3 Replacement filter element  see Chart/ col. 11
4 O-ring N007.1375

136.5 x 5.34 mm
5.37 x0.21 inch

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

N~

N~
Quality Assurance

Quality management according to DIN EN ISO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

Return-Suction Filters

E 598 - E 998

Tank top mounting - Connection up to -24 SAE and SAE 2% - Nominal flow rate up to 850 I/min / 224.6 gpm

@

Application

For operation in units with hydrostatic drives, when the return
flow is under all operating conditions higher than the oil flow of
the boost pump.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Suction filter function:
Because of the 100%-filtration of the suction flow, no dirt can
get into the boost pump.

Return filter function:

By means of full-flow filtration in the system return, the pumps
above all are protected from dirt particles remaining in the
system after assembly, repairs, or which are generated by wear
or enter the system from outside.

Return Suction Filter E 998
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Function (schematic):
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Functional characteristics

The hydraulic oil returning from the circuit (A) passes the filter
element (1), is pressurized by a 0.5 bar / 7.3 psi check valve (2)
and supplied to the boost pump (B). The surplus oil flows filtered
over the integral check valve into the reservoir.

As the boost pump is always fed with pressurized oil, the risk of
cavitation is minimized and full performance is available even
during the critical cold start phase.

Six integral pressure relief valves (3) prevent too high back
pressure and protects the shaft seals against damages. As this
valves lead the oil directly into the tank there is no direct
connection between the return line (A) and the connection of
the boost pump (B) (no by-pass valve function).

The emergency-suction valve (4) with 200 ym protection strainer
(5) supplies the boost pump in case of a short term of lack of oil.
During normal operation, a lack of oil may definitely not occur
(refer to “Design” section).

Start-up / De-aeration

At first start-up or at start up after repair, deaerating instructions
published by the manufacturers of hydraulic drives must be
observed.

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is indicated and guarantees therefore the optimum
utilization of the filter elements.

Filter elements

Flow direction from outside to the center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

The dirt collection bowl (6) prevents dirt particles accumulated at
the filter element from entering into the tank during maintenance.

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.20.
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General

In machines with a hydrostatic drive and combined working
hydraulic system, return-suction filters replace the suction or
pressure filters previously required for the feed pump of the
closed-loop hydrostatic drive circuit as well as the return filter
for the open-loop working hydraulic circuit.

While each circuit operates independently with separate filters,
the combination of the two circuits via the return-suction filter
causes interaction between the circuits. If the design criteria
described below are taken into account, you can take full
advantage of the benefits provided by the return-suction filter
concept, thus making sure that your system performs reliably
even under extreme operating conditions.

Required return flow in the system

» In order to maintain a pre-charge pressure of approx.
0.5 bar /7.3 psi at the intake of the feed pump, the return
flow must exceed the suction flow under any operating
conditions:

» Versions with hole (& 8 mm / 0.32 inch) in the pressurizing
valve: at least 30 I/min / 7.9 gpm of excess flow

Permitted feed pump flow rate

» at operating temperature
(v < 60 mm?/s / 280 SUS, rpm = max):
feed pump flow rate < 0.5 x rated return flow according to
column 2 of selection table

» at cold start-up
(v < 1000 mm?/s / 4635 SUS, rpm = 1.000 min’'):
feed pump flow rate < 0.2 x rated return flow according to
column 2 of selection table.

Please contact us if your system operates with higher flow rates
than stated above.

Flow velocity in the connecting lines

» Flow velocity in the return lines <4.5 m/s/ 14.8 ft/s
» Flow velocity in the suction lines < 1.5 m/s /4.9 ft/s

Permitted pressure in the suction lines

At cold start up (v < 1000 mm?/s / 4635 SUS, rpm = 1.000 min™'):
feed pump flow rate < 0.2 x rated return flow. The pressure loss
in the suction lines must not exceed 0.4 bar / 5.8 psi.

Backpressures in system return lines

If drain oil from the hydrostatic drive is routed across the filter in
addition to the flow of the open-loop circuit, the following has
to be observed in order to protect the shaft seals:

» permitted leakage oil pressure for a given viscosity and speed
(manufacturer’s specifications!)

» pressure loss caused by the leakage oil pipes

» pressure loss caused by the oil cooler used

» backpressure of the filter for a given flow rate or kinematic
viscosity (refer to pressure loss diagrams)

Depending on the application, the use of a cooler by-pass valve
is recommended.
Generously sized drain oil pipes are also of advantage.

www.argo-hytos.com

Filter fineness grades

With the filter fineness grades available, the following oil
cleanliness according to I1SO 4406 can be achieved:

» 10EX2: 18/15/11 ... 14/11/7
» 16EX2: 20/17/12 ... 17/14/10

Even with the 16EX2 filter fineness grade, the requirements
specified by manufacturers of hydrostatic drives are sometimes
exceeded significantly. If components requiring a still better oil
purity are used, we recommend the 10EX2 filter fineness grade.

Suggested circuit layouts

A) The leakage oil of the hydrostatic drive is routed across the
filter.

Working hydraulics

:
@;(l)at@

Drain oil
to filter i

The entire dirt produced in the hydrostatic drive by abrasion is
filtered out immediately and is thus not taken in by the pump of
the open-loop circuit.

This circuit layout is always recommended if the return flow only
slightly exceeds the suction flow, i.e. if there is a risk that the 0.5
bar /7.3 psi pre-charge pressure cannot be maintained.

B) The drain oil of the hydrostatic drive is not routed across the
filter but is discharged directly into the tank.

_Working hydraulics

:
@5%)@

Drain oil
to tank o

This circuit layout has the advantage that drain oil pressures are
comparatively low.
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Characteristics

Nominal flow rate

Up to 850 I/min / 224.6 gpm in return line

(see Selection Chart, column 2).

Up to 425 I/min / 112.3 gpm feed pump flow rate (see Layout)
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?/s /927 SUS

» element service life > 1000 operating hours at an average
fluid contamination of 0.07 g per I/min /0.27 g per gpm
flow volume

» flow velocity in the return lines < 4.5 m/s / 14.8 ft/s
» flow velocity in the suction lines < 1.5 m/s / 4.9 ft/s

Connection

Threaded ports according to
» 1SO 228 or DIN 13

» SAE standard J514

» SAE flange (3.000 psi)

Sizes see Selection Chart, column 6

(other port threads on request).

Please consider the connection size regarding max. flow
volumes.

Filter fineness

10 pm(c) ... 16 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity
Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info sheet 00.20).
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Temperature range

-30 °C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?/s

» as starting viscosity: v, = 1200 mm?/s

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Operating pressure
Max. 10 bar / 145 psi

Materials

Screw-on cap: Aluminum alloy

Filter head: Aluminum alloy

Filter bowl: Steel

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 — inorganic multi-layer

microfiber web

Fitting position
Up to 15° from the vertical, preferably vertical.
Even under unfavorable operating conditions (min. oil level, max.

sloping) the oil outlet resp. emergency suction has to be below
the oil level.

www.argo-hytos.com
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Ap-curves for complete filters in Selection Chart, column 3
(50 % of the nominal flow volume via connection B)

Pressure drop as a function of the flow volume
at v=35mm¥s/ 162 SUS (0 = casing empty)

Q [gpm] —

0 52.8 105.7 158.5 211.3 264.2
2.0 29.0
T E 598 T
) 1.5 21.8 =
3 &
&) =)
1.0 14.5
1 /
05 /,/_\/ T 73
—
0]
0 200 400 600 800 1000

Q [/min] ——

Pressure drop as a function of the flow volume
at v =35 mm?s/ 162 SUS (0 = casing empty)

Q [gpm] —»

0 52.8 105.7 1585 2113 264.2
2.0 29.0
E 998
=15 21.8 =
3 &
g =
1.0 14.5
: 2%
0.5 —— 73
/
o]
0 200 400 600 800 1000
Q [Vmin] —
Filter fineness curves in Selection Chart, column 4
m Filtration ratio B as a function of particle size x obtained
by the Multi-Pass-Test according to ISO 16889
1000 99,9
T 7 / T
I /
/
/ —_
g
IS 200 ~ ‘V 99,5 —
o o) 19 Y Q >
3 100 "USI. A éfl 's}o o 99 5
A 75 F=—F / 98,7 S
@ / 7/ h=
K] / =
I
S‘ 20 / ¥ / 95
o
@ 10 ya / 90
kel /
= 7 7
I 5 80
c
S
§ 2 50
E
10 10 15 20 25 30

Particle size x [um] (for particles larger
than the given particle size x)
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Pressure drop as a function of the
kinematic viscosity at nominal flow

v [SUS] —>»
0 927 1854 2781 3708 4635
T 5 72.5 T
4 58.0
& 2 — 7
=2 L &
o 3 — 435 o
< ﬂ <
2 / 29.0
1A /_1+2 14.5
< |
0 200 400 600 800 1000
v [mm¥s] —»
Pressure drop as a function of the
kinematic viscosity at nominal flow
v [SUS] —»
0 927 1854 2781 3708 4635
T 5 725 T
_ 4 5 — U
] — 1] | . &
o 3 435 9
< <
142
2 /> 29.0
1 < 14.5
0 200 400 600 800 1000

v [mm¥s] —»

The abbreviations represent the following B-values resp.
finenesses:

For EXAPOR®MAX 2 and Paper elements:

5EX2 = B,, =200 EXAPOR®MAX 2

7EX2 = B,, =200 EXAPOR®MAX 2
10EX2 = B,;, =200 EXAPOR®MAX 2
16EX2 = B, =200 EXAPOR®MAX 2
30P Bsog =200  Paper

Based on the structure of the filter media of the 30P paper
elements, deviations from the printed curves are quite probable.

For special applications, finenesses differing from these curves
are also available by using special composed filter material.
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Selection Chart

S ” X
N Q > N
& S S \Qo\é &
\0\@ 2 ° QJQ\ %&S& e/ & é\é
4 N N R
\é\ Q&§ c‘?& & s N <z‘:""0 <z‘:<>10 2 ’§
A A RS NS SN >/ &
S S &S & SIS S S sS F
& S ES & S &/ E S S LS &
I/min g bar | bar kg
1 2 3 4 5 6 7 8 9 10 11 12 13
E 598-256 | 470 D1/1 | 10EX2 | 170 | 2 + 5 connections | 0.5 | 2.5 | 1 e | V7.1440-06 | 11.5 e
E 598-257 | 630 D1/2 | 16EX2 | 180 | 2 + 5 connections | 0.5 | 2.5 1 e [V7.1440-07 | 11.5 e
E 998-256 | 680 D2/1 | 10EX2 | 270 | 2 + 5 connections | 0.5 | 2.5 | 1 e | V7.1460-06 | 13.8 e
E 998-257 | 850 D2/2 | 16EX2 | 280 | 2 + 5 connections | 0.5 | 2.5 1 e | V7.1460-07 | 13.8 e

! The individual flow rates must be matched to the connections

2 Cracking pressure of check valve

3 Cracking pressure of pressure relief valve

4 With hole @ 8 mm /0.32 inch in the check valve for oil drain when opening the filter cover
°> With emergency-suction valve and protection strainer (mesh size 200 um)

6 Connection G1 (Az) with locking screw

Al filters are delivered with plugged clogging indicator connections M12 x 1.5.
As clogging indicators on the return side (P;) either manometers or electrical pressure switches can be used.
The monitoring of the vacuum on the suction side (P,) is additionally possible.

Order example: The filter E 598-256 has to be supplied with 5 + 5 connections (A, ... As, B; ... Bs).

Order description: E 598-556

Connections:
2 various options are available:

Option A1 AZ A3 A4 A5 B1 Bz Bg B4 Bs
2 + 5 connections  SAE 2% G1° - - - G1%/SAE1Y2 G1 G G1%2/SAE2 — 2
5+ 5 connections G1%/SAE 12 GI1 G3a G1%2/SAE2 G1Va/SAE 1Y GI1 G334  G1%/SAE2 — 5

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

» The start of the red area of the manometer respectively the switching pressure of the electrical pressure switch has always to be
lower than the cracking pressure of the pressure relief valve (see Selection Chart, column 8).

» Clogging indicators are optional and always delivered detached from the filter.

» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.

» For de-aeration a bleed valve (for connection P;) with Part No. SV 0112.15 is available.
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Selection Chart

R i v > N
© N S/ & 5
& & N AN & NS
\OS e ° /N '§ RS &2
N N .
S Y & O PR &/ & > &
& /IS &S S /S S E S S e
& o &S FL SIS S S &
< S & § S & &/ ES S S S S
gpm g psi | psi Ibs
1 2 3 4 5 6 7 8 9 10 11 12 13

E598-756 | 124.2 | D1/1 | 10EX2 | 170 | 2 + 5 connections | 7.3 | 36 e | V7.1440-06 | 25.4 e

E 598-757 | 166.4 | D1/2 | 16EX2 | 180 | 2 + 5 connections | 7.3 | 36 e | V7.1440-07 | 25.4 e

E998-756 | 179.6 | D2/1 | 10EX2 | 270 | 2 + 5 connections | 7.3 | 36 e | V7.1460-06 | 30.4 a5

E998-757 | 224.6 | D2/2 | 16EX2 | 280 | 2 + 5 connections | 7.3 | 36 e | V7.1460-07 | 30.4 i
The individual flow rates must be matched to the connections
2 Cracking pressure of check valve
3 Cracking pressure of pressure relief valve
4 With hole @ 0.32 inch / 8 mm in the check valve for oil drain when opening the filter cover
> With emergency-suction valve and protection strainer (mesh size 200 pm)
5 Connection -16 SAE (Az) with locking screw
7 Corresponds to 1% -12 UN-2B
8 Corresponds to 1'/16 -12 UN-2B
9 Corresponds to 17/ -12 UN-2B
Al filters are delivered with plugged clogging indicator connections M12 x 1.5 mm.
As clogging indicators on the return side (P;) either manometers or electrical pressure switches can be used.
The monitoring of the vacuum on the suction side (P,) is additionally possible.
Order example: The filter E 598-756 has to be supplied with 5 + 5 connections (A, ... As, B; ... Bs).
Order description: E 598-856

Connections:
2 various options are available:
Option A A; As As As B B B B Bs

2 + 5 connections  SAE 22 -16SAE® - - - -20SAE’ / SAE 172 -16 SAE®  -12 SAE®

5 + 5 connections - 20SAE’/SAE 172 -16 SAE®  -12 SAE®  -24 SAE°/SAE2  -20SAE’/SAE 1%2 -16 SAE®  -12 SAE®

For the appropriate clogging indicator see catalog sheet 60.20.

Remarks:

-24 SAE®/SAE 2
-24 SAE®/SAE 2

—7
— 38

» The start of the red area of the manometer respectively the switching pressure of the electrical pressure switch has always to be

lower than the cracking pressure of the pressure relief valve (see Selection Chart, column 8).
» Clogging indicators are optional and always delivered detached from the filter.
» The filters listed in this chart are standard filters. If modifications are required, we kindly ask for your request.
» For de-aeration a bleed valve (for connection P;) with Part No. SV 0112.15 is available.
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Version with 5 + 5 connections

Version with 2 + 5 connections

B, _B>5
<=9
= fz F2
\ Fw
; |
JR@i >1|FG
-— @ ‘

When using SAE-flanges
consider sizes F ... F4

Connection G1 plugged
with locking screw

Dia hole in

00

Connections M12 x 1.5
for clogging indicator

standard (mounting holes
for different pressure
switches on request)

reservoir

Port sizes and mounting surface
(O-ring area of support hatched)

A

- ﬁz

—>Bz -

- B

M A, S ’
* B, A‘ B, Tank surface sealing with
1 O-ring N007.1806
(included in basic equipment)
Type A B C D E Fq* F,* Fs* Fq* G H, H, |
E 598 | s. Selection |s. Selection| 180 152 179 55 1415 | 415 | 1395 | 115 216 214 660
E 998 Chart Chart 180 152 179 55 1415 | 415 139.5 11.5 216 214 860
Type K L M N o Q R S T U A\ w X
E 598 406 220 106 125 M10 20 M12 70 200 AF 17 12 104 115
E 998 612 220 106 125 M10 20 M12 70 200 AF 17 12 104 115
Type A B C D E Fq* F,* Fs* Fq* G H, H, |
E 598 | s. Selection |s. Selection| 7.09 5.98 7.05 2.17 5.57 1.63 5.49 0.45 8.50 8.43 25.98
E 998 Chart Chart 7.09 5.98 7.05 2.17 5.57 1.63 5.49 0.45 8.50 8.43 33.86
U
Type K L M N o Q R S T V w X
mm

E 598 15.98 8.66 4.17 4.92 M10 0.79 M12 2.76 7.87 | AF17 | 0.47 4.09 453
E 998 24.09 8.66 417 492 M10 0.79 M12 2.76 7.87 | AF17 | 0.47 4.09 453

* For use of SAE-flanges see this measurement
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Symbols

Pos. Designation Part No.
1 Cover assy E 998.1200
2 O-ring NO007.1806
180 x 6 mm
7.09 x 0.24 inch
3 Replacement filter element  see Chart. / col. 11

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941  Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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ARGONN
BN HYTOS

MFE 200

Filter mounting - Connection up to G1% - Nominal flow rate up to 200 I/min / 52.8 gpm

screw-on cap

™) N

to the
cooler

»

z

from

H2
hydrost.
drive »

Hq from

thermostatic valve drive

S

»

from the

working from the
|
hydraulic i
chekc valve

connect part

360° rotary to the filter
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hydrost.

Application

In particular for mobile machines with hydrostatic drives (closed
circuit) and working hydraulic (open circuit), equipped with an
oil cooler.

The multifunction unit can be used as collector with integrated
check valve and thermostatic valve in combination with
ARGO-HYTOS return-suction filters of the series E 084 /E 198 /
E 498 /E 998.

Also separate drain oil-/cooler-circuits can be realized by the help
of suitable return filters.

Function

Drain oil (H1, H2) from the hydrostatic drive (pump and drive
motor) is routed either through a thermostatic cooler-by-pass
directly to the filter (A), or at higher operating temperatures,

through the cooler (Z —R), then the filter, and then into the
tank.

Bypassing the cooler at cold start-up maintains the back pressure
of the drain lines within the permitted range, and allowing the
operating temperature of the hydraulic system to be reached
more quickly.

The return oil from the working hydraulic (S) flows, optionally

pressurized by a check valve, through the filter (A) and into the
tank.

Page 251

Subject to change - 20.910-EN/US - 0818



Characteristics

Nominal flow rate Operating pressure

Up to 200 I/min / 52.8 gpm (total supply). Max. 10 bar / 145 psi

Splitting: H1+H2 = 80 I/min/21.1 gpm,

S=1201/min/31.7 gpm. Thermostatic valve

. Operating range +50 °C ... +70°C/+122 °F ... +158 °F

Connection

All connections for drain oil, return oil, cooler and filter are Check valve

equipped with external threaded ports (direct installation of Opening pressure 1 bar / 14.5 psi

hose- / pipelines with union nut).

H1, H2, R, Z M30 x 2 (DKOL* @ 22) Materials

S M36 x 2 (DKOL* & 28) ) .

A G1% or G1 (see dimensions) acrevy-oh cap: Z(IJIye§ter, GFliremforced
* acc. to ISO 8433-1 (24° cutting ring) ousmg.. uminum alloy

Connection: Steel
Hydraulic fluids Seals: NBR (FPM on request)

Mineral oil and biodegradable fluids Thermostatic valve: Polyamide, GF-reinforced

(HEES or HETG, see info-sheet 00.20). Mounting position

Temperature range As desired, directly screwed into the filter.

-20°C ... +100 °C (short intervals -30 °C ... +120 °C)
-4 °F ... +212 °F (short intervals -22 °F ... +248 °F)

Ap-curves for complete multifunctional units MFE 200-01 (1, 2, 4 and 6) and MFE 200-02 (1, 2, 3 and 5)
Pressure measurement at connection H2 (supply through H1 und H2, S closed, Z hot wired after R)

m Pressure drop as a function of the volume flow Pressure drop as a function of the volume flow

at v=40 mm?/s/ 186 SUS (1) and at v = 1000 mm?/s /4635 SUS (3 and 4)

v =20 mm%s /93 SUS (2) and v =200 mm?/s /927 SUS (5 and 6)

Thermostatic valve open Thermostatic valve closed

Q [gpm] —» Q [gpm] —

0 53 10.6 15.8 21.1 26.4 0 53 10.6 15.8 21.1 26.4
T 25 36.3 T T 25 36.3 T
20 290 20 290 _
= E B g
315 218 g g 15 21.8 g

10 14.5

05 o A 73 JQ/ —— 73
4/ | 5

—
o
—
A
o

o
(&)

0 20 40 60 80 100 0 20 40 60 80 100
Q [I/min] —p Q [I/min] ——
Note

The pressure drop produced by the pipelines, cooler and filter must be added to those of the multifunctional unit.

Order no.

MFE 200-01
with G1% (connection A)

MFE 200-02
with G1 (connection A)

Note
Other types e.g. with alternative temperature range or without check valve, on request.
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Thermostatic valve

m
z
zZ -

}
|
|
t

Check valve !

Screw-on cap

Measurements in mm

Type A B | C|D|E|F|G H, H; | K L | M R S Z
MFE 200-01 | G1% | 200 | 62 | 75 |77 | 56 | 17 | M30x2 | M30x2 | AF55 | AF27 |34 | 43 | M30x2 | M36x2 | M30x2
MFE 200-02 | G1 {23092 |75 |77 |56 |17 | M30x2 | M30x2 | AF55|AF27 |34 |43 | M30x2 | M36x2 | M30x2

Measurements in inch

Type A B C D E F G H, H, | K L M

MFE 200-01 G1Ya 7.87 2.44 295 | 3.03 | 220 | 0.67 | M30x2 | M30x2 | AF55|AF27 | 1.34 | 1.69
MFE 200-02 G1 9.06 3.62 295 | 3.03 | 220 | 0.67 | M30x2 | M30x2 | AF55| AF27 | 1.34 | 1.69

Type R S z
MFE 200-01 | M30x2 | M36x 2 | M30 x 2
MFE 200-02 | M30x2 | M36x2 | M30 x 2

Symbol

1
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ARGONN
BN HYTOS

Filter Cooling Units

FNK 050 - FNK 100

Operating pressure up to 10 bar / 145 psi - Nominal flow rate up to 125 I/min / 33 gpm - Cooling capacity up to 45 kW

Application

Return-flow or off-line filter in hydraulic systems with water
cooling.

General

High power densities in modern hydraulic systems require on
one hand excellent cleanliness classes of the oil and on the other
hand powerful cooling systems. The ARGO-HYTOS filter cooling
unit FNK meets both demands on smallest installation space.

Performance features

Protection against wear:
By means of filter elements that even meet the highest demands
regarding cleanliness classes.

Cooling:
Efficient discharge of large heat flow volumes by means of a
powerful cooler.

Assembly and operating mode

Oil that has to be cooled is first cleaned over a fine filter element
and then flows — through a check-valve and the high-perfor-
mance tubular cooler — in cooled-down condition into the tank.
Monitoring of filter clogging is effected by an optionally
available differential pressure indicator. The integrated by-pass
valve protects the filter element in cold start against increasing
differential pressures.

Filter-Cooling-Unit FNK 050

Special design features

By combination of fine filter and cooler in one unit the necessary
space is considerably reduced compared to conventional
solutions. This also results in less assembling and piping.

The filter element is hooked to the cover and is pulled upwards
when it has to be changed. Because of the cover design the
filter element can be changed almost without losing any oil.

An integrated check valve prevents draining of oil from the tank
when assembling the filter cooling unit below the oil level.

With maintenance work at the cooler it simply can be removed
from the housing after removing the water connections.

For in-line mounting, standalone versions are available.
These are also suitable for retrofitting existing hydraulic systems.
If you are interested, please send us your request.
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Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter results in:

» large filter surfaces

» low pressure drop

» high dirt holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of
the filter.

The cooler is maintenance-free up to a large extent.
Unfavorable water qualities (e.g. high water hardness and
PH-value) and high temperatures may lead to sediments in
the water pipes and/or the cooler surface. The water quality
therefore has to be controlled regularly and if necessary
improved.

For cleaning of the water pipes the cover of the cooler can be
removed.

The maintenance instructions give detailed information on the
maintenance of the cooler.

Characteristics

Materials

Filter housing FNK 050:
Filter housing FNK 100:

GG@, Filter head: Steel
Aluminum alloy

Filter cover: GG

Cooler cover: GG

Cooler catalyst tube: Steel

Seals: NBR (FPM on request)
Filter media: EXAPOR®MAX 2 —

inorganic multi-layer microfiber web

Accessories

Electrical and / or optical clogging indicators are available.
Dimensions and technical data see catalog sheet 60.30.

Operating pressure
Max. 10 bar / 145 psi

Cooling capacity
Up to 45 kW
(see Selection Chart, column 2).

Nominal flow rate

Up to 125 I/min /33 gpm
(see Selection Chart, column 3).

Filter fineness

5 pum ()
B-values according to ISO 16889
(see Selection Chart, column 5 and Diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 6).
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Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range of fluids

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Mounting position
Filter preferably vertical and/or cooler horizontal.

Connection

Threaded ports according to 1SO 228 or DIN 13.
Sizes see Selection Chart, column 7.
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In principle, the selection of the filter cooling unit requires the following steps:

1. Selection of the filter cooling unit according to the cooling
performance chart

The displayed performance curves are based on:
» Ratio flow rate water / oil 2:1

» Water inlet temperature 25 °C /77 °F

» Oil discharge temperature 50 °C / 122 °F

» Oil viscosity 35 mm?2/s / 162 SUS

For differing viscosity the correction factor A can be read off
from the viscosity correction chart on the right hand.

With deviating oil discharge and/or oil entry temperatures and
viscosities please calculate as shown in the following example:

Given

Heat to be discharged (AW) = 17 kW
Oil flow (Q) = 801/min/21.1 gpm
Oil discharge temperature (Tqi o) = 45°C /113 °F
Water entry temperature (Twater in) = 25°C /77 °F
Oil species = ISO VG 32
Procedure

Calculation of the temperature difference AT

Temperature difference AT (°C) = (AW x 34,1)/Q = 7.2

Calculation of the middle oil temperature
(2 XTgilowt + AT) /2

I

49 °C /120 °F

Calculation of the viscosity with middle oil temperature Vacua
Vaa. from the oil manufacturer chart
for ISO VG 32 at 49 °C/ 120 °F: 21 mm¥s/97.3 SUS
Viscosity factor “A”

From the viscosity correction chart “A” at 21 mm2/s/97.3 SUS: 0.88

Determination of the necessary cooling performance
Heat to be discharged

AWeff, = (AW X 27.5x A) / (To\\ out = Twaterm)
=(17x27.5x0.88)/20 = 20.6 kW
Selection of the filter cooling unit

The cooler performance chart shows

Q =80 I/min and

AW, 20.6 kW the filter cooling unit: FNK 100-3153

www.argo-hytos.com

2. Controlling pressure drop

To determine the pressure drop it is possible to interpolate within
the given set of curves in the diagrams D1.1-D2.3 between

35 mm?/s / 162 SUS and 300 mm?/s / 1395 SUS.

Finally it has to be checked, if there is enough operating pressure
for the determined pressure drop of the filter cooling units.

In case the pressure drop of the selected filter cooling unit
should be too high, on the basis of the pressure drop curves an
adequate version has to be chosen. If necessary the cooling
performance has to be verified again.

With volume flows over 100 I/min / 26.4 gpm and operating
viscosities from 200 mm2/s / 927 SUS on (e.g. at cold start) the
by-pass valve can be open with a partially contaminated filter
element (temporary poor filtration performance).

Viscosity correction chart

For determination of the correction factor “A" with oil viscosities
differing from 35 mm2/s / 162.2 SUS (in the displayed calculation
example 21 mm2/s / 97.3 SUS).

[SUS]  —

927 1158 1390 1853 2317 2780 3243 37074170 4633

463 69
46 695
20
B
18
<17 e
£16 2]
<15
S14
813
12 ]
11 1]
1,0
09 e e
08
0,7
06
05
04
03
02
0,1
10 15 20
100 150 200

927 116 139 185 232 278 324 371417 463

Correction
“factor A: 0.88

25 30
250 300

40 50 60 708090100
400 500 600 700 800 900 1000
[mm%s] —p

QOil viscosity 21 mm?/s or 97.3 SUS resp.
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Characteristic curves cooling capacity

m The displayed performance curves are based on:
» Water inlet temperature +25 °C / +77 °F
» Qil discharge temperature +50 °C / +122 °F
» Oil viscosity 35 mm?2/s / 162 SUS

For differing viscosities the correction factor A can be read off from the viscosity correction chart.

Flow rate [gpm] ——»

11 13 1618212426 4 53 66 7.9 106 132 15918 2124264 396 528 66 793
T 150
100
90
= 80
=3 70
2 60
v
3 50
©
v}
o 40
=
8 N2
v}

“
15 &
10
9
8
7 XS
6 Q\,\‘&@ﬁ
5

&

%S

&

4 (,\&‘* ‘

N
3 ({\&(\
25
2
15
1

4 5 6 7 80910 15 20 25 30 40 50 60 70 80 90100 150 200 250 300

Flow rate [I/min] ——»
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Ap-curves for complete filters in Selection Chart, column 4

m Pressure drop as a function of the flow volume m Pressure drop as a function of the flow volume
Q [ogpm] —» Q lgpm] —»
0 6.6 13.2 19.8 26.4 33.0 39.6 0 6.6 13.2 19.8 26.4 33.0 39.6
8 : : | 116.0 8 : : 116.0
T FNK050-1153 <300 mma/s (1390 sUs) T T FNK100-3153 / T
— 6 < — — 6 —~
8 / 200 mméss | 027 sus)|  &70 g k 300 mms 200 mmls 87.0 Z
Q. Q. E Q
< < < <
4 7 58.0 4 58.0
/ / 100 mm2/s | (463 SUs) 100 mm?/s
2 —
/E mm2s | (162 SUS) 29.0 2 35 mm2/§// 29.0
— 1 T ]
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Q [I/min] —p Q [I/min] —p
m Pressure drop as a function of the flow volume m Pressure drop as a function of the flow volume
Q lgpm] —» Qlgpm] —»
0 6.6 13.2 19.8 26.4 33.0 39.6 0 6.6 13.2 19.8 26.4 33.0 39.6
8 : : ' 116.0 8 l l ~ 116.0
T FNK050-2153 %)Omr'r?/s T T FNK100-5153 / / T
5 6 87.0 7 B 6 7 87.0 3
5 = = 300 mm?/s =
B 200 mméls S 77/ 200 /s Y
4 = 58.0 4 v 58.0
/ 100 mm?/s
100 mm?/s ;l/
2 - 29.0 2 29.0
| _— 35 mm?s //f%”ﬁg/'/
] T —
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Q [I/min] —p Q [I/min] —p
m Pressure drop as a function of the flow volume m Pressure drop as a function of the flow volume
Q lgpm] —» Qlgpm] —p
0 6.6 13.2 19.8 26.4 33.0 39.6 0 6i6 13I.2 19.8 26.4 33.0 39.6
| | |
8 f T ; 116.0 8 f f 116.0
T FNK050-3153 /mmz/s T T FNK100-6153 // / T
= 6 870 % = 6 87.0 %
2 / 200 mm?3/s & =2 N / /<goo mm?/s &
s s 3 300 mm?/s o 3
4 / 100 mm2/s 58.0 4 / 58.0
2 ’/ )35 mm2's 29.0 2 A 29.0
/
\é// \é,é/ :r35 mm?/s
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Q [/min] ——p Q [I/min] —p

In general the pressure drop increases in line with a larger cooler length.

Exception:

Due to lower distances of the disk sheets in the cooler the pressure drop of the FNK 050-1153 is higher than the one of the larger
FNK 050-2153.

Due to lower distances of the disk sheets in the cooler the pressure drop of the FNK 100-3153 is higher than the one of the larger
FNK 100-5153.
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Filter fineness curves in Selection Chart, column 5

Filtration ratio B as a function of particle size x obtained The abbreviations represent the following B-values resp.
by the Multi-Pass-Test according to ISO 16889 finenesses:
1000 N 09 For EXAPOR®MAX 2-Elements:

T o 7 T 3EN2 = B,, =200 EXAPOR®MAX2

§Ib 2 < 5EN2 = B, =200 EXAPOR®MAX2
T ol / S 10EX2 = B, =200 EXAPOR®MAX2
S / > <
= 200 -~ 95 &
A & & For special applications, finenesses differing from these curves
T = 9% @ are also available by using special composed filter media.
= 75 V4 %7 S
3 7 'E
5 / c

[
E / ?
5
= 10 90
S va
T 7/
2 50
0 5 10 15 20

Particle size x [um] (for particles larger
than the given particle size x)
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Selection Chart

o+ & 3
& o/ S X
&/ E/E &) SN S & & $
@0\\ %os b\OQQ\L’ é\‘f’ §\Q°) \OQV Q\Q’ &q,é \Qb \Q/@Q'
® S/ LSS S/ ES & S s s/ ¢
@ S/ /EE S ES S S W« &
kW | I/min g bar kg
1 3 4 5 6 7 8 9 10 11 12
FNK 050-1153 5 75 D1.1 | 5EN2 | 190 | G1% | 3.5 | V7.1235-53 optional 23 FNK 050.1700
FNK 050-2153 8 75 D1.2 | 5EN2 | 190 | G1%a | 3.5 V7.1235-53 optional 24 FNK 050.1710
FNK 050-3153 13 75 D1.3 | 5EN2 | 190 | G1% | 3.5 | V7.1235-53 optional 26 FNK 050.1720
FNK 100-3153 33 125 | D2.1 | 5EN2 | 150 | G1% 3.5 V7.1235-53 optional 15 FNK 100.0703
FNK 100-5153 | 40 125 | D2.2 | 5EN2 | 150 | G1% | 3.5 V7.1235-53 optional 16 FNK 100.0705
FNK 100-6153 45 125 | D2.3 | 5EN2 | 150 | G1% 3.5 V7.1235-53 optional 17 FNK 100.0706
kW | gpm g psi Ibs
1 2 3 4 5 6 7 8 9 10 11 12
FNK 050-1153 5 19.8 | D1.1 | 5EN2 | 190 | G1% | 50.8 | V7.1235-53 optional 50.7 FNK 050.1700
FNK 050-2153 8 19.8 | D1.2 | 5EN2 | 190 | G1% | 50.8 | V7.1235-53 optional 52.9 FNK 050.1710
FNK 050-3153 13 19.8 | D1.3 | 5EN2 | 190 | G1% | 50.8 | V7.1235-53 optional 57.3 FNK 050.1720
FNK 100-3153 | 33 33.0 | D2.1 | 5EN2 | 150 | G1%a | 50.8 | V7.1235-53 optional 33.1 FNK 100.0703
FNK 100-5153 | 40 33.0 | D2.2 | 5EN2 | 150 | G1% | 50.8 | V7.1235-53 optional 353 FNK 100.0705
FNK 100-6153 45 33.0 | D2.3 | 5EN2 | 150 | G1% | 50.8 | V7.1235-53 optional 37.5 FNK 100.0706

Optical or electrical clogging indicators are available to monitor the clogging condition of the element. If the indicator should be
already mounted use the abbreviation “M” behind the part number of the indicator. The printed order acknowledgements show
both items separately. For optimal element utilization we recommend clogging indicators with a start-up pressure of 2.5 bar / 36 psi.

Order example: The filter FNK 100-3153 has to be supplied with electrical clogging indicator - response pressure
2.5 bar / 36 psi.

Order description: FNK 100-3153 / DG 041-32 M
Part No. (Basic unit) - 1 L Mounted

Clogging indicator

For the appropriate clogging indicator see catalog sheet 60.30.

Remarks:

» The response / switching pressure of the clogging indicator used must be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 8).

» The filter units listed in this chart are standard units. If modifications are required, we kindly ask for your request.
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Dimensions in mm

Required distance for filter

’.Q—F.‘ maintenance: min. 450 mm /|17.7 inch
| |
JE |
|
Clogging indicator -

(optional)

454/17.9
Qil drain screw

|
|
|
|
|
|
}
|
oF MT2x 1.5

Minimum distance

‘1* from ferromagnetic
G G parts: 7mm  NFHeacooe-s
_AN@)-

{ LN .

3G fi i ,,,,1,,,5,/ LaH B 3

\ SERn ] B 22,5°

110/4.3 8x45°=360°
151/5.9
39 183/7.2
1.5 222 /87 X
Bleeder screw
M12 x 1.5
T a SMC screw joint ¥2
r oy Hose connection @ 16 mm / 0.63 inch
%7 (FNK 100)
7513 a2 1
75731 \oW2 f
Type A/ A; E F G H X
FNK 050-1153 G1%a 133 152 105 65 203
FNK 050-2153 G1% 133 152 105 65 203
FNK 050-3153 G1%a 133 152 105 65 457
FNK 100-3153 G1Ya 145 = 127 88 330
FNK 100-5153 G1Ya 145 - 127 88 480
FNK 100-6153 G1% 145 = 127 88 785
Type A/ A; E F G H X

FNK 050-1153 G1%a 5.24 5.98 4.13 2.56 7.99
FNK 050-2153 G1% 5.24 5.98 4.13 2.56 7.99
FNK 050-3153 G1%a 5.24 5.98 4.13 2.56 17.99
FNK 100-3153 G1Ya 5.71 - 5.00 3.46 12.99
FNK 100-5153 G1Ya 5.71 - 5.00 3.46 18.90
FNK 100-6153 G1% 5.71 = 5.00 3.46 30.91
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Pos. Designation Part No.

1 Cover complete (with pos. 2) FNK 100.1210

2 O-ring NO007.1245

3 Replacement filter element V7.1235-53 K27
4 Flat seal FNK 100.0113

5 Cooler s. Selection Chart /

(with water supply cover and seal)  column 12

The functions of the complete filters as well as the outstanding
features of the filter elements assured by ARGO-HYTOS can only
be guaranteed if original ARGO-HYTOS spare parts are used.

Quality Assurance

Quality management according to DIN EN I1SO 9001

To ensure constant quality in production and operation, ARGO-HYTOS filter elements undergo strict controls and tests according to
the following ISO standards:

ISO 2941 Verification of collapse / burst pressure rating

ISO 2942  Verification of fabrication integrity (Bubble Point Test)

ISO 2943  \Verification of material compatibility with fluids

ISO 3968  Evaluation of pressure drop versus flow characteristics

ISO 16889 Multi-Pass-Test (evaluation of filter fineness and dirt-holding capacity)
ISO 23181 Determination of resistance to flow fatigue using high viscosity fluid

Various quality controls during the production process guarantee the leakfree function and solidity of our filters.

lllustrations may sometimes differ from the original. ARGO-HYTOS is not responsible for any unintentional mistake in this specification sheet.
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Pressure Filters

ARGONN
BN HYTOS

D 042 - D 062

In-line mounting - Operating pressure up to 100 bar / 1450 psi - Nominal flow rate up to 90 I/min / 23.8 gpm

Pressure Filter D 042

www.argo-hytos.com

Application
In the pressure circuits of hydraulic and lubrication systems.

Performance features

Protection against wear:
By means of filter elements that even in full-flow filtration meet
the highest demands regarding cleanliness classes.

Protection against malfunction:

Through installation near to the control valves or other expensive
components. The specific determined flow rate guarantees a
closed by-pass valve even at v <200 mm?/s / 927 SUS (cold start
condition).

Filter elements

Flow direction from outside to center.
The star-shaped pleating of the filter material results in:

» large filter surfaces

» low pressure drop

» high dirt-holding capacities
» long service life

Filter maintenance

By using a clogging indicator the correct moment for main-
tenance is stated and guarantees the optimum utilization of the
filter life.

Materials

Filter head: Aluminum alloy

Filter bowl: Aluminum alloy

Seals: NBR (FPM on request)

Filter media: EXAPOR®MAX 2 - inorganic multi-layer

microfiber web
Paper - cellulose web, impregnated with resin

Clogging indicators

Electrical and / or optical clogging indicators can be integrated in
the filter head if desired. For dimensions and technical data see
catalog sheet 60.40.

Suitable retrofittable indicators - optionally with one or two
switching points or temperature compensation - can be found in
catalog sheet 60.30.
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Characteristics

Operating pressure

0 ... 63 bar/914 psi, min. 3 x 10° pressure cycles
Nominal pressure according to DIN 24550

0 ... 100 bar / 1450 psi, min. 10* pressure cycles
Quasi-static operating pressure

Permissible pressures for other numbers of cycles

T 100

F (1450) N

RsS N

5 N

S 75 N
g (1088) NG
2

I8

s 50

o (725

IS

3

IS 0 2/»

0 10 104 10° 106 107 108

Number of cyclesn —p

Nominal flow rate

Up to 90 I/min / 23.7 gpm (see Selection Chart, column 2)
The nominal flow rates indicated by ARGO-HYTOS are based on
the following features:

» closed by-pass valve at v <200 mm?2/s / 927 SUS

» element service life > 1000 operating hours at an average
fluid

» contamination of 0.07 g per I/min/ 0.27 g per gpm
flow volume

» flow velocity in the connection lines:
up to 100 bar <6 m/s/ 1450 psi < 19.7 ft/s
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Filter fineness

5 pm(c) ... 30 um(c)
B-values according to ISO 16889
(see Selection Chart, column 4 and diagram Dx).

Dirt-holding capacity

Values in g test dust ISO MTD according to ISO 16889
(see Selection Chart, column 5).

Hydraulic fluids

Mineral oil and biodegradable fluids
(HEES and HETG, see info-sheet 00.20).

Temperature range

-30°C ... +100 °C (temporary -40 °C ... +120 °C)
-22 °F ... +212 °F (temporary -40 °F ... +248 °F)

Viscosity at nominal flow rate

» at operating temperature:v < 60 mm?%s /280 SUS
» as starting viscosity: Vmax = 1200 mm?/s / 5560 SUS

» atinitial operation:
The recommended starting viscosity can be read from the
diagram D (pressure drop as a function of the kinematic
viscosity) as follows: Find the 70% Ap of the cracking pressure
of the by-pass valve on the vertical axis. Draw a horizontal line
so that it intersects the Ap curve at a point. Read this point on
the horizontal axis for the viscosity.

Mounting position
Preferably vertical, filter head on top.

Connection

Threaded ports according to
» 1ISO 228 or DIN 13

» SAE standard J514

Sizes see Selection Chart, column 6
(other port threads on request).
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Ap-curves for complete filters in Selection Chart, column 3

Pressure drop as a function of the flow volume Pressure drop as a function of the
at v=35mm?s/ 162 SUS (0 = casing empty) kinematic viscosity at nominal flow
Q [gpm] — v [SUS] —»
0 26 5.3 7.9 10.6 13.2 0 927 1854 2781 3708 4635
T 2.0 29.0 T T 10 5 145 T
D 042 L
=15 21.8 = ° —— e
S P & 2 2 8
g ol 3 5 8 St 5 a 7 3
1.0 14.5 e e S—
1+5 4 / —— 58
) T s // Ze 5] s
0.5 7.3 2 / 4 2 29
7 Vs
0 10 20 30 40 50 0 200 400 600 800 1000
Q [/min] ——p v [mm%s] —»
Pressure drop as a function of the flow volume Pressure drop as a function of the
at v.=35mm?%s/ 162 SUS (0 = casing empty) kinematic viscosity at nominal flow
Q [gpm] —» v [SUS] —»
0 5.3 10.6 15.8 21.1 26.4 0 927 1854 2781 3708 4635
T 2.0 29.0 T T 10 2 145 T
D 062 [—
=15 gw = = 16 _
S 2+6 3 & 8 1 4 g
g g d g g 6 3 — i 87 g
— |
1.0 14.5 ;l//_’—’—‘
4 /——r__
145 /( =] 58
/ 4
0.5 7.3 2 4.\
/ 0 ®
:é//
0 20 20 60 80 100 0 200 400 600 800 1000
Q [I/min] — v [mm?/s] —»
Filter fineness curves in Selection Chart, column 4
Filtration ratio B as a function of particle size x obtained The abbreviations represent the following B-values resp.
by the Multi-Pass-Test according to ISO 16889 finenesses:
1000 T==s. 7 : 99.9 For EXAPOR®MAX2 and Paper elements:
T [ SEX2 = By, =200 EXAPOR®MAX 2
/ _ 7EX2 = B,, =200 EXAPOR®MAX 2
200 N . 995 & 10EX2 = Biow =200  EXAPOR®MAX 2
5 88919 10, @ 16EX2= B, =200 EXAPOR®MAX2
N =/ £ @7 & 30P = P, =200 Paper
E / / / E
~§ 17 v Based on the structure of the filter media of the 30P paper
S 2 p 95 elements, deviations from the printed curves are quite probable.
]
= /]
10 va 90
E 17 For special applications, finenesses differing from these curves
g ° / 80 are also available by using special composed filter media.
S
5 2 50
- 10 10 15 20 25 30

Particle size x [um] (for particles larger

than the given particle size x)
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Selection Chart

D 042-153
D 042-156"
D 042-158’

D 042-151

D 042-183
D 042-186

D 062-153

D 062-156’

D 062-158'

D 062-15"

D 062-183
D 062-196

40

30
44

32

57

90

80

48
80

D1/1
D1/2
D1/3

D1/4

D1/5
D1/6

D2/1

D2/2

D2/3

D2/4

D2/5
D2/6

30P

5EX2
10EX2

5EX2

10EX2

16EX2

30P

5EX2
10EX2

3.6

4.9
6.8

10

14

15

7.1

10
14

GY2

GY2
GY2

GY2

G

G%

G%

GY2
G3a

35
3.5
35

3.5

- . oo

V3.0510-03
V3.0510-06
V3.0510-08

P3.0510-112

V3.0510-03
V3.0510-06

V3.0520-03

V3.0520-06

V3.0520-08

P3.0520-012

V3.0520-03
V3.0520-06

0.8

0.8
0.8

1.1

1.1

1.1

1.1

1.1
1.1

retrofittable
retrofittable
retrofittable

retrofittable

retrofittable
retrofittable

retrofittable

retrofittable

retrofittable

retrofittable

retrofittable
retrofittable

' Preferred type, no minimum order quantity required
2Paper media supported with metal gauze

Optical or electrical clogging indicators are available to monitor the clogging condition of the element. When ordering filters with
integrated monitoring, the abbreviation of the clogging indicator has to be added to the order code of the desired filter variant.

For the appropriate clogging indicator see catalog sheet 60.40.

Oder example: The filter D 042-153 is to be supplied with an optical indicator with automatic reset.

Order code:

Part No. (basic unit)
Clogging indicator

D 042-153 OD1

From catalog sheet 60.30, you can see clogging indicators that can be retrofitted.

Remarks:

» The switching pressure of the clogging indicator has always to be lower than the cracking pressure of the by-pass valve
(see Selection Chart, column 7).

» The filters listed in this chart are standard filters. Other designs available on request.
» For versions with electrical clogging indicator, the device socket is not included in the scope of delivery.

» For the electrical clogging indicator of type DIN EN 175301-803 (ED8 and ED9), a device socket with two LEDs is available, which
additionally enables visual indication of the filter contamination (order no. DG 041.1200).
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Selection Chart

8
D 042-753 4.2 | D1/1 | 5EX2 | 4.9 -82 51 1 V3.0510-03 1.8 retrofittable
D 042-756’ 7.1 D1/2 | 10EX2 | 6.8 -82 51 1 V3.0510-06 1.8 retrofittable
D 042-758" | 11.6 | D1/3 | 16EX2 | 6.9 -82 51 1 V3.0510-08 1.8 retrofittable
D 042-751 10.6 | D174 | 30P 3.6 -8? 51 1 P3.0510-114 | 1.8 retrofittable =
D 042-783 7.9 | D1/5 | 5EX2 | 4.9 -82 102 1 V3.0510-03 1.8 retrofittable =
D 042-786 11.6 | D1/6 | 10EX2 | 6.8 -82 102 1 V3.0510-06 1.8 retrofittable -
D 062-753 8.5 | D2/1 | 5EX2 10 -82 51 1 V3.0520-03 | 2.4 | retrofittable -
D 062-756" | 15.1 | D2/2 | 10EX2 | 14 -123 51 1 V3.0520-06 | 2.4 | retrofittable =
D 062-758" | 23.8 | D2/3 | 16EX2 | 15 -123 51 1 V3.0520-08 | 2.4 | retrofittable -
D 062-751 21.1 | D2/4 | 30P 7.1 -123 51 1 P3.0520-014 | 2.4 | retrofittable -
D 062-783 12.7 | D2/5 | 5EX2 10 -82 102 1 V3.0520-03 | 2.4 | retrofittable -
D 062-786 21.1 | D2/6 | 10EX2 | 14 -123 | 102 1 V3.0520-06 | 2.4 | retrofittable =

! Preferred type, no minimum order quantity required
2 Corresponds to 34-16 UNF-2B

3 Corresponds to 1'/16-12 UN-2B

4 Paper 