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CONTAMINATION MANAGEMENT

1) HYDRAULIC FLUIDS

The fiuid |5 he vectar that Fansmits power, anergy within an oleodyramic clroull
Ir addition Lo tranemitting energy through the clreudt, 1 alzo perfarms additional
funictions such as lubrication, pralection and cooling of the surfaces.

The classification of flulds usad in hydrawlic systems |s coded in many reguiatory
references, different Standards,

The most important classification syatem for hydraulic flulds is the one defined
vy International Croanization for Standardization (500, which established a
classificathon system within thelr standard: *1530 6743-4 Lubricants, Industrial
Oils gnd Related Products™ | In particular, the parts of interest for hydraulic
fluids are:

- Lubricents, indusirial oils and related products (class L)

- Classifications - Part 4L - Family H (Hydraulic systems)

The 150 6743-4 classification system can be generally applied o the three
primary classes of hydraulle flulds:

- Mineral Qils (l.e.: petraleum) Hydraulic Fluids (1.e.: HH: Mineral lubricants
without corragion Inhibitors; HL: HH-type lubricants with axidation reduction
and anticorrosive additives; HM; HL-type lubricants with antl-wear additives;
HW= HM-type lubricants with & higher viscosity grade and temperature properties;
and others),

- Biodegradable Hydraulle Flulds (HExx), also defined as “Environmentizily
acceptabie hydrautic fluids®,

- Fire Reslstant Hydraullc Flulds (HFxx), which could be further split Into:
Fire-resistant agueous (lulds (HRAX, HFE; HFC) ; Fire-reslstanl aynthetic
anhydrous flulds (HFDx).

The choice of flud for an hydraullc system must l@ke into accounl ssyveral
parameters,

These parameters can adversely affect the performance of an hydraulic system,
causing delay in the controls, pum cavitation, excessive absorption, excessive
femperature rise, efficiency reduction, increased trainage, wear, jam/block or air
Iritake In the plant.

The main properties that charactenze hydraulle fuds and sffsct thelr cholce are:
- DYNAMIC VISCOSITY
It identifies the fuid's resistance to sliding due to the impact of the pariclas
farrning It

KINEMATIC VISCOSITY

It is & widespread formal dimension in the hydradlic field,

[1i5 caloulated with the ratio batween the dynamic viscasity and the fuld
dersiy.

Kinematic viscosfty varles with temperaiure and pressure varlathons.

VISCOSITY INDEX
This value exoresses the-ability of a fluid to maintain viscosity when the

lempesature changss.
A hlgh viscosity index indicates the fluld's ability to limlt viscosily variations

by varylig the temperature,

FILTERABILITY INDEX
[T 1g the valus that indlcates the ability of a fluld to cross the filter meaterials.
A low fiterability index could cause premature clogging of the filter material.

WORKING TEMPERATURE

Warking temperature affects the fundamental characteristics of the Tiaid.
As already seen, some fuld characterstics, such as cinematic viscasity, vary
with the lemperature varation,

Wher choosing & hydraulic o, must therefore be tken into account of the
environmental condifions in which the machine will operate.

- COMPRESSIBILITY MODULE
Every Tluld subjected 1o a pressure contracts, mcreasing its density.
The compressibility module dentifies the Increase In pressure required to
cause a cormesponding increase In density,

- HYDROLYTIC STABILITY
It is the characteristic that prevents galvanic pairs that can cause wear in
the plant/system.

- ANTIDXIDANT STABILITY AND WEAR PROTECTION
These features translate into the capactty of a fydraufic oll to avodd corrasion
of metal glements insice the systam,

- HEAT TRANSFER CAPACITY
It i= the charactenstic that Indicates the capacity of hydraulic ol 1o exchange
heat with the surfaces and then cool them.

‘2 FLUID CONTAMINATION

Whatever the nature and properties of flulds, they-are ingvilably subject to
contamination. Fluld contamination can have two orlging:

- INITIAL CONTARINATION
Caused by the introduction of contaminated fluid inte the circuit. or Dy incorrect
starane, lranspart or fransfer operations,

- PROGRESSIVE CONTAMINATION
Catsed by factors refated to the operation of the system, such as melal
surface wear, sealing wear, oxidation or degradation of the fluid, the
introductian of contaminants during mainienance, corrosion due to chemical
or electrochemical action between fiuld and components, cavitalion.
The contamination of hydrawlic systems can be of different nature:

SOLID CONTAMMATION
For example rust, slag, metal particlss, fibers, rubber parlicles, paint particles
or additives

LIQUID CONTAMINATION
For example, the presence of water due to condersation or external infiltration
or achds

- GASEOUS CONTAMIMATION
Far example, the presence of air due 1o inadeguate ol level In the fank,
drainage in suction ducts, incorrect szing of tubes or tanks.

.3 ) FLUID COMPATIBILITY CHARTS

For more detailed information on specific flufd compatibility please refer to the
fiuld compatibdity charts on our website:
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(a4 EFFECTS OF CONTAMINATION ON HYDRAULIC
COMPONENTS

Solid contamination is recagnized as the main cause of malfunction, failure and
early degradation in hydraulic systems. IL s mpossivle to delete it completaly,
but It can be effectively contralied by appropriale devices.

CONTAMBNATION IN PRESENCE OF CONTARAMATION IN PRESENCE OF

TOLERAMCES

LARGE TOLERANCES RARRDAY

Solid centamimalion mainly causes surface damage and component wedr,

- ABRASION OF SURFACES
Cause of leakage throvgh mechanicel seats, reduction of syslem performance,
failures,

- SURRACE EROSION
Cause of leakage throwgh mechanical seals, reduction of system performance,
varlstion in adjustment of controd components, fallures,

- ADHESHON OF MOVING PARTS
Cause of fallure dus to lack of lubrication.

- DAMAGES DUE TO FATIGLE
Cause of breakdowns and components breakdown,

ABRASIDN

ERQSHIOH

ADHESHIN FATRGLE

Liguid contarmination mainly results in decay of lubrication performance
and protection of fluid surfaces.

DISSOLVED WATER

- INCREASING FLUID ACITITY
Cause of surface corrosion and premature fuld oxidation

- GALYANIC COUPLE AT HIGH TEMPERATURES
Cause of cormaskon

FREE WATER - ADDITIONAL EFFECTS

- DECAY OF LUBRICANT PERFORMANCE
Cause of rust and sludge formation, metal corrosion and increased
golld comamination

- BATTERY COLONY CREATION
Cause of worsening in the filterability featurs

- |CE CREATION AT LOW TEMPERATURES
Cause damage o the surface

- ADEITIVE CEPLETION
Free water relaing polar additives

Gaseous contamination mainly resulls in decay of system performance.

- CUSHION SUSPENSION
Cause of Increased noise and cavitation,
- FLUID: OXIDATION
LCauze of corrosion acceleration of metal pans,
- MODIFCATION OF FLUID PROPERTIES
(COMPRESSIBILITY MODULE, DENSITY, VISCOSITY)
Cauze of system’s reduction of efficiency and of cantral,
It is easy to understand how a system without proper contamination
management is subject to higher costs than a syatem that is provided.
- MAINTENAMCE
[ncresss maintenance activitles, spare parts, maching slop costs.
- EMERGY AND EFFICIENCY
Efficiency and performance redection due to frictian, drainage, cavitation,

@ MEASURING THE SOLID CONTAMINATION LEVEL

The level of contamination of a system Mentifies the amount of contaminant
cortalned in a flukd. This parameter refers to a undt valume of fuid,

The level of contamination may be differsnt at different points in the systam.
From the informaticn in the previous paragraphs it 15 also-apparent that the level
af contamination s healy influsnced by the working condittons of the systemn,
by 115 working years and by the envirenmental conditions,

What i5 the size of the contaminating particles that we must handle in our
Frydraulic elrouit?
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Contamingtion level analysls ts sianificant ony o pedormed with & wniform
and repeatable method, conducted with slandard test methods and suitably
calibrated equipment. To this end, 150 has ssued a get of standards that allow
tests to be conducted and express the measured values in the following ways:

- GRAMIMETRIC LEVEL - 150 4405

The level of comamination s defined by checking the weight of particles
collected by 4 laboratory membrane. The membrane must be cleaned, dried and
desipeated, with Tluld 2nd conditions defined by the Standard.

The wedume of fleid |5 filered through The membeane by using 2 sultable suction
system. The weight of the contaminant &5 determined by checking the weight of
the mermtiane befare and after the flud flration.

D i
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- CUMULATIVE DISTRIBUTION OF THE PARTICLES SIZE - IS0 4406

The lewed of contaminglion | defined by counting the number of particles of
certain dimensions per unit of velume of fluid. Measurement is performed by
Contamination Monitoring Products (CMF).

Following the count, the contamination classes are determined. corresponding to
{re number of particles delected i the undl of Buid,

The moat commaon classification methods follow 150 4406 and SAE AS 4059
[Aerospace Sector regulations.

WAS 1638 & still used althouah obsolete.

Classification example according to 150 4406

The International Standards Organization standard IS0 44086 |5 the prefarred
mathod of quating the number of solld contaminant parlicles n-a sample.
The level of contamination is defined by caunting the number of particles
of certain dimensions per unit of velume of fluld. The measurement is
performed by Contamination Monitoring Products [CMF).

The numbers represent & code which [dentifles the number of particles of
certain sizes in 1ml of fluld. Each code number has a particuiar size range.
The first scale number represents the number of particles equal to or
larger than £ pmig per millilitra of fuid;

The second scale number represents the number of particles equal 10 or
larger than & pmig per millilitre of fluld;

The third scale number represents the number of particles equal to or
larger than 14 pmy per millilitre of Tuld.

150 4406 - Allocation of Scale Numbers
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150 4406 Cleanfiness Code System

Microscope  counting examines the parficles differently o Contamination
Mankoring Products (CMP) and the code & gien with two scale numbers only.
These are at 5 pm and 15 pm eguivalent to the 6 pmyg and 14 pmy of

Contarmination Manitoring Products (CMP).
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- CUMULATIVE DISTRIBUTION OF THE PARTICLES SIZE
SAE AS4059-1 and SAE AS4050-2

Classification example according to SAE AS4059 - Rev. G

The code, prepared for he aerospace Induslry, is based on Lhe size, quantity, and
particie apacing in a 100 mi fluid sample. The contamingtion classes are defined
by numenc codes, the size of the contaminant is ientified by letters (A-F).

This SAE Aercspace Standard (A5) defines cleaniness levels for particulate con-
tamination of hydraulic fluids and includes methods of reporiing data refating 1o
the contamination levels, Tables 1 and 2 baiow provide differential and cumulative
particle counts respeciively Tor counts obtained by an automatc paricle countes,
£.0. LPAZ,

Table 1 - Class for differential measurement

Dimension of contaminant
Muocimium Contamination Limiupu Iun mi

0 i

1 Er d i i

1 500 ] 16 3 T

Z 1000 e 32 3 1

E] 2000 355 ] 11 z

[] 4000 TIZ 178 =

T T

B 16 000 z Al 8l 15

7 mEn 5% [E [, EF

B 64 000 11 400 2025 ) il

] 128 ool 22 B0 4050 i 128

10 266 004 45 600 8100 1 440 256

1 512 a0 81200 16 200 2 EBG 612

12 | 1024000 162 400 32 400 5 TR0 1024

B = 14 pmy =15 000 particlas I}Emrmga apfical microscepe, based on

= el e ulSﬂMF{E}EmermgeEM%a]Hrm

(21 -38umy = 200 particizs per S0 11171 o an optical ar esctron
[BENTO RS R REEENY micoscope wilh image analesis
PRSI base0 o proecied area cqualert Gameler

(SACASATSOTEVG Cassg | (9 Covaminition dasses and partile
—— caunt Smits are ldentical 1o NAS 1638,

Tahle 2 - Class for cumulative measuremmant

([iH] T 1
i 0 162 I} 5 1
[} A a0d 7] i 2
1 1. 560 oliE] T 20 4
2 3190 1217 217 EE] 7
3 6250 2432 433 TG 13 2
4 12500 4 BG4 B4 152 4
5 25 0] B R E] B
B 53 O30 19462 J462 [EF] 106 16
7 100000 | 38924 & 024 1224 212 32
__ B | 700000 | TTBAD | 13E48 | 7 adE 424 64
.l 0000 | TREEOE 27 Goa 4 398 A48 128
10 BOGO00 | 311 386 25 306 9 786 1 B3 256
11 1EM00 | BEETEE | 110 TE2 1a5n2 3382 512
12 3200000 |1 245664 | 221 5E4 39 164 G 784 1024
= 4 my =45 000 parlicias 1) Size range, aptical microscape, tased an
= B my =15 000 parfies fl:ﬂﬂﬁt EIMarsan a5 measured per ARS8

or 150 4407 (2) Size range, CMP calibrated
per 130 11171 o an optical ar eecton
microscope with image analyss software,
basad on proecied drea equivalent dameser
{3y Cordamination classes mdaﬁrﬂnln
count Bmits are identical 1o MNAS 1638,

1A pmg = 1500 particies

i

cpe” Class B B/65/5M42
= cumulativa particle count

- CLASEES OF CONTAMINATION ACCORDING TONAS 16838 (January 1964}

The NAS system was ariginally devalopad in 1964 10 define contamination classes
for thie contamination contained within alrerait components.

The application of this standard was extended o indusirial hydraulic systems
simply because nothing else existed 41 the tme,

The codirg syslem delines the maxdmuom numbers peemitted of 100 m wlume
&l varlous size Inlenals [differential counts) rather than using cumulative cownts
&5 in 150 4406, Although there s no guidance given in the standard on how 1o
quate the levels, most industrial users quate a single code which is the
highest recarded In all slzes and this convention 1s-used on MP Filtrl Cortaming-
tion Monltoring Products (CAMP),

The contamination classes are defined by & number (from 00 ta 12} which
indicates the maximum number of particles per 106 ml, counted on a differsntial
basls, In a given sire bracket,

Size Range Classes (n micrans)
Maximum Contamination Limits per 100 mi
125 2 | 0

[i] PN 44 [ H 1]
] bOw E2¢] 16 3 1
2 1000 178 32 i T
k] 2 000 356 ] 11 ]
4 4 (0 12 196
3 a0 145 I :
E T8 000 PR i B
7 32 000 5700 1012 180 32
[ 64 000 11400 20256 80 B4
E] 128 000 22 800 4050 720 128
10 286 000 45 B 8100 1 44l 236
1 512 000 a1 200 16 200 2 B80 512
12 1024 000 182 400 32 400 5 Va0 1024

515 pum =42 D00 particles

15-25um = 2 200 particles

“25500m = 150 particles-

m

S0 = T3l |

- CUMULATIVE DISTRIBUTION OF THE PARTICLES SIZE - 150 4407

The level of contamination |s defined by counting the number of particles
oollected by a laboratory membrane per unit af fluid wolume, The measurement
is done by a micrascope. The membrane must be cleansd, dried and desiceated,
with fuid and condiions defined by the Standard. The fluld vofume s iitered
throwgh the membirane, using a sultable suction syslem,

The level of contamination is jdentified by dhiding the membrane into a
predefined number of areas and by counting the contaminant particles using a
stitable laboratory microscope.

MICROSCORE CONTROL COMPARISON PHOTOGRAPH'S
AND MEASUREMENT 1 praduation = 10um
. Ik .
. ®

Exampie figure 1and 2 Fig. 1 Fig.2

For other comparison pholographs for

contaminaon classes see the

“Fwa Conditian and Fillration Hanaboak”.

{15 Introduction
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- CLEANLINESS CODE COMPARISON

Although 150 4406 standard is belng used extensively within the
frvdraubics Industry other standards are occasionally reguired and & comparison
may be requested. The fable below gives a very general comparison but often
o dirett comparison is possibde dus 1o the different classes and sizes molved,

2358 18AM1EB 20 1;

22 X0 t2A/ 1B/ 110 " n
210187018 T1AS 108 ¢ 100 10 i)
20018715 10498 [ a8 | i
19017714 a4/ BB £ 80 ] B
18716413 BACTBTC i i
17416112 T8 /6B /&0 i3 i
1814011 B4/ BB £ 50 -] &
18413710 S4B 740 4 4
144127089 A4 38 130 L a

(8} FILTRATION TECHNOLOGIES

Varlous mechanisms such &5 mechanical stoppaoe. magnetism, gravimetric
deposil, or centrifupal separation can be used to reduce the level
aof contaminaton.

The mechanical stoppage method s most effective and can take placs in two

Ways:

- BURFACE FILTRATION
[t = by direct Interception. The filter prevents particles larger than the pores
from continuing in the plant £ system. Serface filters are generally
manufactured with metal canvases of meshes.

- DERTH FILTERING
Filters are constructed by fiber interlacing. Such wraps farm pathways of
different shapes and sizes in whick the particles remain rapped when they
find smaler apertures than their diameter.
Depth fiters are generally produced with papers impregnated with phenalic
reqins, metal fibers or inorganic fibers,
i inoganic fiber filration, commanky called microfibre, the filterng layers
are often averlapped in order to Increase the abllity to retain the
contaminant.

WIRE MESH FILTRATION

PAPER FILTRATEON MICRCFIBER FILTRATION

Microfibre filtration technology

]

F Y &) Foiyester  suPPORT
| Microfibre INMER PIPE
SUPPORT

FILTRATION -

o
S Poiyasiar Micrafitys

The filtration efficiency of metallic mesh fitrations 5 defined as the maximuom
particle size that can pass through the meshes of the filtering and.

The efflciency of microfitire and paper (iltration i&m:l i5 dafined thrawph a lah
test called Multpass Test, The efficlency value (B, is defined as the ratio
between the number of particles of certain dimensions detected upstream and
downstream of the Miter.

Upstream particles number > X pmjg

: = e}
Downstream particles number = X pmy;

i -

| 100 200 | 1000
| sa%  oas% | e0.9%

Test concitians, such as type of fluld 1o be used MIL-H-5E06), tvoe of contaminant
to be wsed (IS0 MTD), fluld viscosty, lest lemperalure, are determined by £50
1GERG.

In addition o the filtration efficiency valug during the MuRtipass test other
important features, such as filiraton stabillty (8 stabiity) and din hodding
capacity (OHC), are also tested.

Poor filtration stabifity & the cause of the fiftering quallty worsening &s the filtsr
[ife sises, Low dirt holding capacity cawses a reduction in the life of the fifer

Spmg | 3 um ! A3

T mig | & um A
10 g [ 10 ym | Al
18 pmig) | 18 um | Alg
21 pmigy 25 um AZE
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(7) RECOMMENDED CONTAMINATION CLASSES

Any are e nature and the propertles of fluids, they are nevitably subkect 1o
contamination. The level of contamination can be managed by using special
companents called filters.

Hydraulic components builders, knowing the problem of contamiraton,
recommend the filiralion level appropriate to the use of thelr products,

Example of recommended contamination levels for pressures below 140 bar.
Plston pumps:

Bal Dearings | [ ' .

IS0 A406CODE (201815 131714 181613 17/1512 1614117 151310
Aecommeaned B | Bisg | B | g 87k B
Titeation Bwici=1.000 | 59000 | 1000 | >1000 | >1000 | >1000 1000 |

MP Fillri 3
digta A25 At A1 206 ADR A3

The comman classification of filkers |s determined by thelr position in the plant

(8} TYPES OF FILTERS

Suction filters

They are positioned befose the pump and are responsibie for pratecting e pump
fram dirty contaminants It also provides addional flow: guidance 1o the pump
suction line.

Belng zubject to negligible working pressures are manufaciured with slmple and
lightwelght construction.

They are mainly produced with aross grade surface fitratons, mainky 60 = 125 pm.
They can be equipped with a magnetic filer for retaining feroes particles.

They are genedslly placed under the fled head o lake sdvantage of he
plezometric thrust of the fluid and reduce the risk of cavliation,

There are two types of suction filters:
- IMMERSION FILTERS
Slmple filer element screwed on the suction pipe

- FILTERS WITH CONTAIMER
Container filters that are mare bulky, but provide easer mamtenancs
of the fank

Delivery (or Pressure) fillers

They are positioned betwesn e pump and most gensitive regulating and
contralling components, such as servo valves or praportional vales, and are
designed to ensure the class of contamination reguired by the components used
In the circult

@m

Belrg subjectad 1o high working pressures are manufactured with more robust
and articulated construction. In particular situations of cormoslve eniranments o
agaresshe flulds can be made of stainless steel,

Thgy are mainly produced with flltering depths of 3 + 25 pm.

They can be manufactured with in-line connections, with phate or flangs
ponnectians or directly integrated into the cireull control blocks / manifolds
They can also be manufzciured in duplex configuration to allow the contaminated
seclion to be malntained even when the plant / system |5 in operation withoul
interruption of the warklng cycle.

Return filters

They are poaitioned an the retum ling to the 1ank and performm the task of fiering
the fluid from particles entering the system fram the outside or generated by the
wear of the components,

They are genarally fixed to the reservoir (for this reason also called top tank
mounted), posibioned semi-immersad or completely immersed

The positloning of the rewrm fllers must guarantes n 21l operating conditions
that the fiuld drainage takes place in immersed condition; this i o avid creating
foams in the tank that can cause matfunctions or cavitation in the purmps.

For the sizing of the return filters. sccounl must be laken of the presence of
accumulaiors o cylinders that can make the return flow considerably greater
than the pump suction flow rate.

Being subject to contained working pressures are manufactured with simple and
[ighiwedsaht constrection.

Mparmatty it is possible to extract the fiter alemeant withou! disconnecting the filter
from the rest of the system,

Combined filters

They are desipned o be applied o systems with two of moce clrceits, They are
commaonly used n hydrostatic transmisslon machines where they have & dual
filtration function of the returm lne and suction line of the tydrostalic ransmission
prump.

Tha filter is equipped with a valve that keeps the 0.5 bar pressure nside the
firter, & portion of the fluid hat returms 1o the tank s itered by e retum flter
element. generally produced with absolute fiffration, and retums 1o the ransmis-
slon baoster pumg

Only excess fuld retarms o the tank theough the valve.

The intemal pressure of the filter and the absalute fitratien help to avold the
cavitation phenomenon inside the pump.

Off-line filters

They are generally used n very lange systems / plants, placed m a closed circuit
[rdepentdent fram the main circuit. They remain In opsration regardless of the
operatlon of the maln circult and are crossed by a constant flow rate.

They can also be manufactured in duplex configuration 1o allow the cortaminated
section 1o be maintalined even when the unit is in operation without interruption
of the work cycle:

Venrting filters

During the operation of the plants, e fuid level present in the reservolr changes
continuowshy.

The rasult of ks contnuows fleciustion (5 a0 exchange of air with the outside
arwviranment.,

Thie venting fiter function, pesitianed an the tank, i 1o filter the alr that enters the
tank 1o compensate for fluid level variations.

T Infroduction
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(9} FILTER SIZING PARAMETERS

The chakee of the fter system for an hydraulic system (s inlluerced by several
factors.

[t 5 necassary 1o consider the characterstics of the various components present
fr 1he plant and their sensithvily 1o contamination,

[t is aizo necessary to congider all the tasks thal the filter will have to do within

the plant

- FALUID PROTECTION FROM CONTAMINATION

- PROTECTION OF OLEDDYMAMIC COMPOMENTS SENSITIVE TO CONTAMIMATION

- PROTECTION OF OLEQDYMAMIC PLANTS FROM ENVIRONMENTAL WASTE

- PROTECTION OF OLEODYNAMIC PLANTS FROM CONTAMINATION CALSED
BY COMPOMENTS' FAILLIRES

The advantages of proper positioning and sizing of the filters are
- MORE RELIABILITY OF THE SYSTEM

- LONGER LIFE OF THE FLUID COMPONENTS

- REDUCTION GF STOR TIME

- REDUCTION OF FAILURE CASUALITIES

Each hydraulic fitter ks deseribed by general features that dentify the pozsibillty
of use in different applications.

* MAXIMUM WORKING PRESSURE (Pmax)
The maximum working pressure of the filter must be greater than or equal
ti the pressure of the circult saction Inwhich it will be instatled.

= PRESSURE DROP (4F)
The pressure drop depends an a number of Tactors, such as the wirking clreisl
temperature. the fuld viscosity, the fiter element cleaning condition.

& WORKING TEMPERATURE (T)
The working lemperature deeply affect the choice of matenals. Excessively
high or low temperatures may adversely affect the strenath of the materials
of the charactanstics of the seals.

* FILTRATION EFFICIENCY (%) / FILTRATION RATIO (B
Filtration efficiency 1 the most Important parameter (o consider when
selecting a fiker,
When chioozing the filration performances, the needs of the most sensllive
components in the systern must be considered,

* FLIND TYPE
The type of Nuid mileences the cholce of flters [n terms of compatibility and
wiscosity. 1L is atways mandatory to check the filterability,

« PLACEMENT IN THE FLANT
The position of the fiiter in the systerm conditlons the efficiency of all filer
performances.

(18} APPLICABLE STANDARDS FOR FILTER DEVELOPMENT

I order 1o abtain unigue criteria for development and verification of the
fiiters performance, specific reguiations for the filters and fifter elements testing
fave Deen issead by 150, These norms describe the taret, the methodalogy,
The conditions 2nd the presentation methods for the Lest results,

150 2941

Hydrauite: i power - Fillsr alements - Veriication of collapseBurst fressre
rating

This Standard describes the method for testing the collapss / burst reslslance
of the filter elements.

The test & perfarmed by crossing the contaminated fluid filer slement at a
predefined flow rate. The progressive cloggimg of the fiter slament, determinsd
bvy contamination, causes an increass in diferential pressure,

150 2942

Hydraulic v power — Aiter elements — Verfication of fabncation ivfegrity
and determination of the first Bubine poin!

This Standard describes the method to verify e inlegrity of the assemblad fiiler
elemens.

It can be used 1o verify the quality of the producton probess or the quality of the
materiats by verlfying the pressure value of the first bubble point.

150 2943

Hydratule fuid power - Fiter glaments - Verificallon of materlal compatibilily
with fluics

This Standard describes the method o verify the compatiiity of materlals with
certain wdraulic fluids,

The test |s cared out by keeping the slement (the materal sample) Immessed in
the fuid undes high or low temperalure conditions Tor & given period of tme and
varifying the retertion of the charscterstios,

150 3723

Hydrauile fuld power -- Filler elements -- Method for end ipad fest

This Standard describes the method for verifying the axial load resistance af the
fliter glements,

Mier performing the procedure described in 150 2843, the designed axial load
b5 apptied 10 1he filter slemant. To verify the test results, then the test deseribed
in 150 2647 ks pardarmed,

IS0 3968

Hydrautic Mt power — Filters - Evaluation of differentlal pressure versus flow
charactenistics

This Standard describes the method for checking the pressure drop scross the
filter.

The te81 15 camed out by crossing the filter from a given fluid and by detecting
upstream and downsiream pressures,

Some of the parameters defined by the Standard are the fluid, the test tlemperature,
the giza of 1he tubes, the position of the prassure datection paints,

150 16689

Hydraulic fluld power - Fillers — Mulll-pass method for evaluating filtration
performance of & fiter slement

This Standard describes the methad 1o chedk the litralion charactenstics af the
fliter elements,

The test is performed by constant introduction of contaminant (150 MTD),
The characlerstics abeerved during the test are the filiration efficiency and the
dirty holding capacity refated bo the differential pressure,
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CONTAMINATION MANAGEMENT

IS0 23181

Hydraulic fluid power — Filter elements - Determination of resisiance to flow
This Standard descdbes the method for testing the fatigue resislance of the
filter elements. The test is carred out by subiecting the filter o contineous flow
variations, thus differential pressure, wsing a high viscosity fluid:

150 11170

Hydraull fiud power — Sequence of lests for verlfying performance
characierstics of fiter slameants

The Standard describes the method for testing the performance of filler
elements. The protocol described by the regulations provides the sequence of
all the tests described above in order to verlfy 2l the working characteristics

{mechanical, hydraulic and filiratoon).

150107711

Hydraut fuict powsr — Fatigue pressure testing of metal pressure-contaning
envelopes — Test method

This Standard describes the method to check the resistance of the hydraulle
components with pulsing pressure.

It can be applied to all metal components (excluding tubes) subject o oyclic
preasure used in the hydsaulic fisid.

(11 WATER IN HYDRAULIC AND LUBRICATING FLUIDS

Water Content

In mineral oils ard non agueous resistant fulds water 1s undesirable. Mineral
oll usually has a water content of 50-300 pom (@40°C) which it can supoart
without adverse consequences.

{nce the waler content exceeds about 300ppm the ol starts 1o appear hazy, Above
this level thers is a danger of ree water accumulating in the system in areas of
dow Tlow. This can lead to corrosion and acceieraled Wear.

Similarly, fire resistant Nuids have & natural wates which may be different
to minesal oil,

20 &0 7o

Hydraulic oll
s (s gl
w— Tirrhing oil

Saturation Leveis

Gince the effects of free (also emutsilied) water is more harmiul than those
of dissolved water, waler levels should remain well below the saluration point.

However, even water in solutfon can cause damage and therefore every
reasonable effort should be made 10 keep saturation levels as low as possible.
Thers i no such thing &5 oo e waler As & guideling, we recommend maintaining
saturation levels below 50% n all eguipment.

TYFICAL WATER SATURATION LEVEL FOR NEW OILS
Examples:

Hydraulic oll @ 30°C = 200 ppm = 100% saturation
Hydraulic ol @ 65°C = 500 ppm = 100% saturation

5

"

; Saturation point
el

Emuisified
- 25%

:
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CONTAMINATION MANAGEMENT

WATER REMOVAL {1 THE ANTI-STATIC FILTERS

Water is present evarywhers, during storage, handling and servicing, z e ro darla *@'

MP Filird filler elements fealure an absoent nmni_a which protects hydraulic zernspark Is a specialist solution designed 1o solve the problem of electrostatic
systems from bath particulate and water contamination. _ , discharge Inside hydraullc fiters. Caused by the electrical charge build-up
P Flirt's filker element technolony is avallable with inorganic micrafiber media

! : due 1o the passage of ol throwgh the filters, this can resull In damage to

providing absolute Htration of schid particles 1o ﬁq-:; = 1000 anvirormionts where: llamirmable matarials are Groasnt
Absorbent media is made by water absorbent fitres which increase In aize during ¥ )

the absarplion process. , THE TRIBOELECTRIC EFFECT
Frae waler 5 thus bonded to the filter mediz and completely removed fram the The body with the most electranegativity strips electrons from the other
systerm (it cannot even be squeezed oul), fenerating & bulld-up of a net negalive charge on (lself. The other body Is
charged by the same amount but with 1he opposite sign, ghving rise 1o very
Flltor Meds fBsarber media kyes hvigh potential differences. These, i not dissipated, can give rise o slectrostatic

: | _ discharges.

- i =0
h—,. I, Contact i ' 2. Distance = 10 mm
g
+_:_. .:
Fabeic that absoets watsr The Féter Medlia has absorbed water _
1": _'I
<2 ‘ﬁ 1. Partial = 4 Electrostatic
4 = charge =3 charged bodies
¥ = i balancing ;

For more details please refer
T our dedlcate brochure
*ZEROSPARK"

By removing water fram your fluid power system, you cEn prevent such wey
problems as:

- gorrosian (metal etching)

- losa of lubricant power

- acceferated abrasive wear In hydraulic components

- vahie-tncking

- bearing fatigue

- viscosity variance (reduction in fubricating properiies)

- additive precipltation and of oxddation

- increase in acidity level

- Increased etectrical conductivity (loss of dislectric strength)
- slowweak response of control systems

For more details please refer
1o our dedicate brochure
“WATER REMOVAL”
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