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) B rapaBin4ecKomr XXnakocTu
)OBaHbI MO pasmepy u no

> 50 MKM 00bIMHO He boree 2 + 5% oT Bcex
19H0TCA NPUYNHON TaK Ha3biBAEMOTO
ocK 3bIXOAA U3 CTPOS MMAPaBINYECKUX

Aubl: 25 + 50 MKM 0BbI4HO He Goree 5 + 7% oT
3CEX NPUCYTCTBYIOLLMX B CUCTEME; SIBISIOTCS NPUUMNHOIA
«abpasviBHOrO» BbIXOAA U3 CTPOS rMOPABANYECKMX KOMMIOHEHTOB.

ToHKMe YacTtuubl: 2 + 25 MKM B Hann4um okoro 50 + 70% oT Bcex
NPUCYTCTBYIOLLUUX B CUCTEME; ABIIAIOTCA MPUYMHON BbiXoaa n3
CTPOS rmapaBfiNYECKNX KOMMNOHEHTOB MO COCTOSAHMIO N3HOCA.
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‘ INGRESS
FROM
CYLINDER
ROD SEALS

INGRESS FROM
OIL FILLING ~

DIRECTIONAL
CONTROL VALVE

PUMP TENDS TO GRIND
EXISTING DIRT AND
GENERATE MORE

AS A RESULT

INGRESS FROM
AIR BREATHER
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CpeaHee 4Mcrno YacTuu, nonagarollee B ruapocuctTeMy U3BHE U
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+> 14 ym (c).

>6 um (C).
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FILTERS

HYDRAULIC

3 cooTBeTCTBUM ¢ ISO 1171:1999.
anubpoBoYHas Nbinb.

ISO MTD Particle
Size Definition
(IS0 1171:1999)

| e '_';
_.-'-".rE'B. = 176.7 pm"

Parficle Size = 15 pm,,

[hameter of the circje
of equivalent area
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* > 15 um.

OBbIYHO, NepBe |/|
coobLlaeTca, AOCTaTO4YHO
cnegyoLwmnx AByX.

A 4

>3 um.
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FILTERS

HYDRAULIC

fine test

ACTFD Particle
Size Definition
(IS0 4402:1981)

Particle Size = 188 um
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: is 15+25: 25+50: 50+100: > 100
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How much contaminant the pump re-cycle in one
year, if we consider that at Cleanliness Class ISO
21/18 corresponds a gravimetric level of 32 mg/L?
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and
Filtration Degree
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Paer imﬁgnated with resin.
Inorganic Fibre impregnated with resin.
Wound (not included in this training).
Depth (not included in this training)
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ol S

“Largest diameter of hard spherical particle
that will pass trough the media”.

Actually Existing some different Wire Mesh Media:
With Square Mesh
With Interweave Mesh.
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Contamination

HYDRAULIC

Like single layer, doesn’t give us assurance to catch fibre strand (longer) contaminant.

Its filtration degree

Low dirt holding capacity, contamination particles are catched only on outside surface.
Good resistance at differential pressure.

High cost, consequently low ratio between Quality / Price
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FILTERS

HYDRAULIC

Are considered dep‘

r media with a irregular structure.
Are classified on average pore dimension.
Existing in two main different paper’s type:

“couring”.

“no couring”
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o

FILTERS

HYDRAULIC

Are considered Deptt | filter media with regular structure.
Are classified on average pore dimension.
Existing in two main different fibre's type :

“single layer”.

“multi layer”
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~ " SOLID Contamination

. ‘fhEilterMedia

~ How Depth Filter Media Works

Diertion.
-

Inertial impact.

Brownian diffusion.

More stable filtration degree.
Better filtration efficiency.
Contaminant is catched in the
“depth” thickness media.
Higher dirt holding capacity
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and element status; in this case too the Test data are not
indicated.

Filtration Ratio

Is the ratio between the number of particles upstream and
downstream the filter, it considers the differential pressure and
element status; this test is in accordance with ISO Standard

16889 (former ISO 4572)
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atio..d= # of Particles “x” before the filter
# of Particles “x’ after the filter

Beta,

where “x”= Size of specific particle (e.g. 10 um.)
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”D.H.C.” (in grams leferentlal Pressure at the end of test in kPa
(bar).

All those three data Beta ratio, D.H.C. and final pressure drop are
indispensable data in order to make a filter element evaluation
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ained in laboratory with no
mportant).

Only one filter application is similar to Multi-Pass Test system:
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‘Selection
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Tfé

actors (8) effecting the system life.
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ation at rated pressure or lower.
e changes up to rated pressure.
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FILTERS

HYDRAULIC

m Clean Area, Laboratol
B Average . |General machineiSlip, Lift
Poor  |Mobile plant |

-
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FILTERS

HYDRAULIC
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Service life required for components =

.
| >20.000 hours L)

ha
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FILTERS

HYDRAULIC
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SOLI ontamination

- Media S'electlon
From Weight result to
r%ion degree :
for o plication. z

- : Z

P

Example: .
Tot. Weight = 18 : — ) ||
Max. Filtration 12 pm. =-=%’2‘¢,.====
Min. Filtration 6 pm. - -[//;/7/;9‘-I-
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Initial Ap value at clean filter.

Fluid filtrability factor.

Organic substance presence into the fluid.

Liquid contaminant presence into the fluid (water)
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ontamination
—_—
Curve

Ap element

quantity of contaminant (ACFTD) g
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1tamination
wor limit it

I components (reservoirs, manifolds,

C durin assembling process.

Right flus stem before to start up.

Filte up the reservoir, even if it’s new.
Replace freqt y cylinder’s seals.

Verify connectors sealing.

Prevent contaminant ingression during maintenance
process (plugs pipes, protect valves and manifolds).

Use good Air filter for a very efficient “barrier” action.
Don’t leave open holes without appropriate protection
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and type of machine / equipment.
Available space.
Maintenance operation.
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In this a e we should have water in the bottom of the
reservoir (mineral oil) or up of level oil (synthetic oil
phosphate ester).
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0,06%
0,005%

** Each type of fluid has its own saturation level, this value is
normally supplied by petrol manufacturing company
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Fluid additive breakdown (copper, zinc).
Increase of solid contaminant.
Increase in electrical conductivity < safety
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bottom.
Apply a flame under the container (small fluid volume), if
“bubbles” arise from the heated point you have [ free
water and fluid becomes transparent

Hydraulic Filtration Training 75




d | accordlng to DIN 51777 standard).

thod for water presence determination.
ysis and it’s necessary to make it in

Comp'iex analysis and takes “some” time.

“INFRARED Ray Absorbing” method.
System made by UCC.
It’'s based on infrared rays absorbed by water molecules.
Sample or in situ analysis, time = 3 minutes
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Re-filling .
Leakage or breaking from heat exchanger
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filtered oil (without solid and

.
eat &changer

...
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\” : removes free water up to 90%; it’s
possible to do this with centrifugal machine, expensive
and in some case it’s possible to lose heavy additives.
VACUUM DEHYDRATION: remove 100% free water and up
to 80% of dissolved water.
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DISSOL ED Aml_when air is a fluid’s molecular part. A
standard mineral fluid should include inside of his
molecule up to 7% + 9% of air, without any visual

changing
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amperature; in air bubbles impact
erates a thermal energy (up to 800 °C.)

and carbon particles.
Reservoir fluid foaming.

Modifications and chemical compounds formation, i.e.
components surface and contaminant oxidation.

Fluid’s molecule modifications with organic compounds
formation
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ant, also for the Air one we
5 u: 1

-

>

Reserv
Fluid aeration (

Pump aeration

bulence.

om return pipes / reservoir).
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| 28 |gmnd dimensions.
at all return pipes are under the fluid level.
Include return line diffusers (less return fluid velocity)
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o and count Air

%

Turbidity or fluid opacity

Hydraulic Filtration Training 86



Hydraulic Filtration Training 87



Hydraulic Filtration Training 88



voir’s side wall.
In Line, external or ty\k top mounted.

Closed loop mounting, “hydrostatic transmissions”
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Disadvantage

It’s not possible to achieve a
certain contamination level,
due to the “possible” filtration
degree.

Relatively high cost (benefit /
cost).

Doesn’t protect downstream
components.

It’s not recommend with
variable displacement pumps
(vane or piston)
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 Filters
d—'

.
3

eters

-

 filter = 10 kPa (0,1 Bar).
ame or bigger size than the pump.

ical clogging indicator.

" F ’ to mount the indicator on the
pump [ ion between filter and pump.

Magnetic i s in the “clean” filter’s area are useless.
Don’t use filtration degree below 60 um. (open loop)
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Sandwich mbunting.
To protect a specific component (Last Chance).
Single or Duplex configuration
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Disadvantage
Not cheap cost.

Doesn’t protect from
contaminant generated from
component (downstream
components)

Uses hlgﬂe icie
collapse elements.

It contributes to achieve a
specific contamination class.

Captures all the contaminant
generated by the pump
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not used.

In presence or back flow, insert in filter’s outlet port anti back
flow valve (Check Valve).

Choice of right filtration degree is related to the most sensible
component to protect.

On filter for direct component’s protection, No By-Pass
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antage

Disadvantage
Do not protect directly the
components, especially the
pump.
Must be calculated “carefully”
in consideration to the “real”
flow rate (not pump flow rate).

pressure in this system’s Doesn’t capture the
points contaminant generated to the
pump
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eters

ilter = 50 kPa (0,5 Bar), in any
I3 ratio of By-Pass setting value.

er size in consideration of flow rate
ti d unsteady flow rate (cycles).

UQ 2 always By-Pass valve, in order to
guarantee @ passage when filter element is blocked.

It’s better to choose a return filter allowing to remove the
bowl together with the filter element during replacement, in
order to clean the bowl and also to avoid the contaminant
falling into the reservoir
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> Fi

-
4

-

e

ele
Sys o
Similar to Mu est
conditions, it’s possible to
choose flow rate and pressure
for better performances.

It works also, when the main
system is stopped.

It’s possible to achieve a
specific contamination class
level

-

ers
vantage

Hydraulic Filtration Training

Disadvantage
Doesn’t protect directly the
components.

High initial cost.

Needs an extra space, in the
machine’s layout
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2 largest possible filtration area.
5ing By-Pass valve.

functions “superimposition”, in this case flow rate and
pressure aren’t constant.

Cooler must be located “before” the filter, to avoid any back
pressure
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- LINE Filters

! !0 Mm. per minute

Curve obtained v

represent relation between:
Number ingression particles.
Off-Line pump’s flow rate.
ISO contamination classes
achieve with number of
circulating particles

23/21/18

20/18/15
$9/17/14

18/16/13
16/14/12

15/13/10

1G5 10°10° 100 107 10° 10° 10° 107 10°

Hydraulic Filtration Training

101

IS0 Correlation

HYDRAULIC



man
||ty contaminant.

Oil bath, to remove ?Iid contaminant
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and

FIL’ER ELEMENT
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Electrical Connector ‘i)‘)%@ 7
Ny &= ‘

</ §

Filter Head

Outlet Clean Fluid<—=<

Hydraulic Filtration Training 104



fruction

Outlet Fluid

Inlet Fluid

ilter Media ‘
atiolm Surface
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struction
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scheme

Filte

Filter in By-Pass tot, bloc

<&

|
N

By Pass Valve ’

setting at 600 kPa

\
N
? ‘
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FILTERS
HYDRAULIC

¢
3

ST
S
N

dicator

||||||||||||||||||

V/isual indicator

ontrast Magnet

|||||

4

‘
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. Application

Y

»

tsAnaIysis

]
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’ Product Analysis

WN RFM Series
Type%Filter.
Mounting: Tank Top.

M.A.O.P.: 300 kPa.
Nominal Flow e: up to 700 Lpm.
Ports: from 3/8" = 2° BSPP.
Filtration Degree: FC; FD; FV; CD;
CV; MS; MCV.

Indicators: Visual (Manometer);
Electrical (Pressure switch).

Applications: Industrial; Agriculture;
Mobile Equipment

Hydraulic Filtration Training 110



‘Product Analysis 1/ AR

~ WN‘- REB Series

Typ Filter.
Mounting: Tcg.
M.A.O.P.: 300 kPa.
Nominal Flow e: up to 140 Lpm.
Ports: from 1/2" = 1” BSPP.

Filtration Degree: FD; FV; CD; CV.
Indicator: Visual (Manometer); Electric
(Pressure Switch).

Applications: Industrial; Agriculture;
Mobile Equipment
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oduct Analysis 1/ AR

-~ WN‘- MAR Series

Typ Filter.
Mounting: Tcg.
M.A.O.P.: 700 kPa.
Nominal Flow e: up to 150 Lpm.
Ports: from 3/4" = 1°1/2 BSPP.

Filtration Degree: FC; FD; FV; CD; CV.
Indicator: Visual (Manometer); Electrical
(Pressure Switch).

Applications: Industrial; Tooling Machine,
small Power Packs.

Advantages: Spin-On Filter Element
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g

. Product Analysis 1/ AR

/ WRN - MRH Series
Type%lfilter.
Mounting: ine or Tank Top.

M.A.O.P.: 2 MPa.

Nominal Flow R&ie: u’ to 1.000
Lpm.

Ports: From 1/2” = 3” 1/2 BSPP o
SAE Flange.

Filtration Degree: FT;FC; FD; FV,;
CD; CV; MS; MCV.

Indicators: Differential Visual; Visual
and Electric; Electric with
thermostat.

Applications: Industrial; Hydraulic &
Lubrication Power Packs, Presses

(injeCtion & Die CaSting)’ T%!i'rﬁﬂc Filtration Training l 113
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ﬁ.

Filtratio
MS; MCV.
Indicator: Visual (Manometer);
Electrical (Pressure Switch) or
differential indicator, visual,
visual-electric.

Applications: Industrial; Agriculture;

Mobile Equipment

114
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) » >
|tr" D V: C
CV; MS; MCV.
Indicator: Visual (Manometer);
Electrical (Pressure Switch

Applications: Industrial; Agriculture;
Mobile Equipment

I
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o>

¥
C

Bi :
; CV.

er);

Ports: Retu
Filtration Degree
Indicator: al (Manom

Electrical (Pressure Switch
Applications: Mobile Equipment

aYa
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4

oduct Analysis

Wj MDM Series

MA.OP. 11 M

Nominal Flm: up to 60 Lpm.
Ports: 1/2”

Filtration Degree: FT; FC; FD; FV; CD; CV.
Indicator: Differential Visual, Visual Electric,
Electric+ Thermostat.

Applications: Industrial, tooling Machine;
Agriculture; Mobile Equipment

‘r
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Typeme Filter.

Mounting: ine.

M.A.O.P.: 42 MPa. -

Nominal Flow e: up to 400 Lpm.
Ports: from 1/2” + 1 1/2” BSPP.
Filtration Degree: FT; FC; FD; FV;
CD (collapse 2 Mpa “17); FT, FC; FD;
FV (collapse 21 Mpa “2%)

Indicator: Differential Visual, Visual
Electric; Electrict Thermostat.
Applications: Industrial; Agriculture;
Mobile Equipment

Hydraulic Filtration Training 118



1 ;oductAnalysm
/PWRE MDF Series

Typ% Filter. s -
Mounting: 'ifoR(Sandwich or by T RR
Head).

a.‘

M.A.O.P.: 31,5

Nominal Flow e: up to 40 Lpm.
Ports: CETOP 3-5 - 7.

Filtration Degree: FT, FC; FD; FV
(collapse 21 Mpa “27%)

Indicator: Differential Visual, Visual
Electric; Electrict Thermostat.
Applications: Industrial; Logic block

Manifolds: Presses
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1 ;oductAnalysm
/PWRE - AMF Series

Type: Pressure Fllter.
\Y[o]¥ ine.
M.A.O.P.: 'kP‘

Nominal Flow Rate: up to 300 Lpm.
Ports: from 3/4" 1/2" BSPP and
SAE Flange.
Filtration Degree: FT, FC; FD; FV;
CD; CV.

Indicator: Visual (Manometer);
Electrical (Pressure Switch);
Differential Visual, Visual Electric,
Electric+ Thermostat.

Applications: Industrial; Agriculture;
Mobile Equipment
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oduct Analysis 7/ AR

Y
o~ PWRE - LEM Series

Typ re Filter.

Mounting: ine.
M.A.O.P:2MPa.
Nominal Flow e: l?to 350 Lpm.
Ports: from 3/8" = 1 1/2” BSPP.
Filtration Degree: FT; FC; FD; FV;
CD; CV.

Indicator: Visual (Manometer);
Electrical (Pressure Switch).
Applications: Industrial; Agriculture;
Mobile Equipment
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3 ;oductAnalysm
/’PWRE - SPP Series

Typ re Filter.
Mounting: ral Manifold.

M.A.O.P.: 31,5 MPa.

Nominal Flow Rate: up to 400 Lpm.
Ports: CETOP 15 — 20 — 32.
Filtration Degree: FT; FC; FD; FV;
CD (collapse 2 Mpa “17); FT, FC; FD;
FV (collapse 21 Mpa “27%).

Indicator: Differential Visual, Visual
Electrical; Electrical+ Thermostat.
Applications: Industrial; Logic Block
Manifold
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r

Filtration C
CD; CV. , ‘
Indicator: Differential Visual, Visual
Electric; Electric+Thermostat.

Applications: Industrial; Agriculture;
Mobile Equipment
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3 =roduct Analysis
Cw FAM -MSZ Series
Typ

MFllter
Mounti ersed.
Nominal Flow Rate:
Port: from 3/8

Filtration DegrQMS MCV MDC

to 540 Lpm.|
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Applications: Industrial, Presses
Injection Moulding Machine, Die

Casting Machine
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3 :oductAnalysis /7 AR
g’ S“GN‘- MSE Series

Typemﬁlter.

Mounting: ine or Tank Top.
Nominal Flow Rate: up to 480 Lpm.
Ports: from 1/2° + 3 1/27.

Filtration Degree: MS; MCV; MDC.
Indicator: Visual (Vacuum Gauge);
Electric (Vacuum Switch).

Applications: Industrial, Lubrication,
Steel Ind., Power Packs

'L\
TERS
RAULIC
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7 ,oduct Analysis
WN - AMF Series
sy -

-

Typ
Mounti

Nominal FIow Ra
Ports: from 3/4” = 1 1/2".
Filtration Degree: CD; CV; MS; MCV.
Indicator: Visual (Vacuum Gauge);
Electric (Vacuum Switch).
Applications: Industrial, Tooling
Machine; Agriculture; Mobile
Equipment

|Iter @ »

to 75 Lpm.
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Type: Air Filter.
Mounting: kK Top.

Nominal Flow Rate: up to 2.800 Lpm.
Port: from 3/4” + 1 1/4" BSPP.

Filtration Degree: up to 3 micron Abs. in AlIR.
Indicator: NO.

Applications: In All System

Hydraulic Filtration Training
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Sis
S

.b s Types

-

e Membrane); contaminant’s type and
ature >n with optical microscope “LAB + SITU”.
C g; determine particle’s dimension and
quantity ation according to ISO 11171; former ISO
4402), fluid classification according to the actual ISO
Standard ISO 4406 - 1999 “LAB + SITU”.

BENCH Filterability; Fluid’s Filterability factor determination
(application with fibres media only) “LAB”.

Gravimetry; (ISO 4405) gives the possibility to know what is
the contaminant weight in a specific fluid (mg/litre) “LAB”

D
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ding to DIN 51777 Standard (Karl Fischer o Infrared
Ray) values in ppm; %; - “LAB”.

Spectrography; determine metals content in the fluid and
also additives content, value in ppm - “LAB”.

PH; determine acidity or basic fluid
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Elements
TS

Resistance.

y (Bubble Point Test).
npatibility.

SO 3723 vad Resistance.

ISO 2 "low Rate Resistance.

ISO 3968: “A /erification, (in revision).

-~

4

ISO 4572: Filtration Efficiency “Multi Pass Test”
(A.C.F.T.D. Air Clean Fine Test Dust).
ISO 16889: Filtration Efficiency “Multi Pass Test”

(M.T.D. Medium Test Dust)
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