KOHTPOrb UMCTOTbI FMAPAaBIMYECKOro Macra — OUYeHb CIIOXKHaA 1
MHOrOCTOPOHHAA Npobnema. Hwxe NpUBOAATCA TOMBLKO KpaTkue
pekomMeHaaumu. inA nonyyeHna AONONHUTENBHOM MHChOpMaLIMK
obpalLanTech B Hally Cry>k0y Noaaep KKK KIMEHTOB.
MpapaBnuyeckoe mMacno B ruapocucTemax nepegaer cuny
M OBUXXEHue.

UT00Ob! 8OOUTLCA HAAEXXHOM M 3EKTUBHOM PabOTLI CUCTEMbI,
OUeHb BaXKHO BbiOpaTb pabouyto XXMOKOCTb C yUETOM
TpeboBaHWM CUCTEMbI U KOHKPETHbIX Paboumnx yCroBuM
(pabouero naeneHuA, TemnepaTypbl OKpy>aroLen cpeael,
MECTOHAX0XXAEHWA CUCTEMbI U T.4.).

B 3aBMCMMOCTH OT HEOBXOAMMBIX XapPaKTepPUCTHK:

- BA3KOCTH

- CMasbIBaloLLLENn CnocobHOCTH

- 3aLMTbI OT U3HOCA

- NNOTHOCTK

- conpoTtueneHna ctapeHuto

- CONPOTUBIEHWA TeMNepaTypHOMY BO34EUCTBUIO

- COBMECTMMOCTM MaTepu1arnos U T.4,.,

MOXXHO NPaBWIbHO BbIOPaTh Pabouyto XXMAKOCTb M3 BOMbLIOrO
KonMuecTBa pa3HoobpasHbIX rMapaBIMyeckux Macen Ha
MWHEpParnbHOM OCHOBE (MOMb3YHLMXCA HanborbLIEN
NOnynAPHOCTBLIO), CUHTETUUECKMX Macern, BOAHLIX PacTBOPOB,
>KnakocTten, 6e3onacHbIX ANA OKPY>XaroLen cpedbl U T.4.

Bce rugpasnunueckune XXnakocTu Knaccuuumpyotca no
MeXAyHapOa4HbIM CTaHAapTaM.

O6LLen3BecTHO, YTO OCHOBHOM MPUYUHOMU OTKA30B, MOSIOMOK
M npeXxaeBpeMeHHOro u3Hoca rugpaBJsiM4ecKux CUCTem
ABNAETCA 3arpA3HeHue TBepAbIMU YacTuuamu. Takoro
3arpA3HeHUA HEBO3MOXXHO U3b6eXxaTb NOSIHOCTbI0, OAHAKO
€ro ypoBeHb MOXXHO AiepXXaTb Noj, KOHTPOJIEM C NMOMOLLbIO

cneuuarnbHbIX YCTPOWUCTB - (PUILTPOB.

HesaBsncmmo OT TOro, Kakas npumeHAeTcA pabouan XXMOKOCTb,
Heo6x0AMMO MOAAEPXKMBATL YPOBEHb €€ UACTOTbI, KOTOPOro
TpebyeT Cambiii UyBCTBUTENbHbIM K 3arPASHEHMIO SMTEMEHT CUCTEMbI.

YpoBeHb 3arpAsHeHUs paboyeii XXKUAKOCTU U3MepAeTcA
nyTem nogcyeTa KofiuecTsa 4acTuy onpeaenieHHoro
pa3smepa Ha eguMHULY 06bema XXMAKOCTH; MosyYeHHan
BeNM4YMHa No3sosAeT onpeaenutb Knacc 4nctoTtbl paboyen
>XMOKOCTU MO MeXXAyHapoAHbIM cTaHAapTam.

M3mepeHnA OCyLLECTBMNAIOTCA C MOMOLLLIO aBTOMAaTUUECKOro
CUeTUMKa YacTuL, KOTOPbIN MOXET aHanmn3npoBaTb AaHHbIE B
peXxnmMe pearibHOro BPEMEHM (Of1A 9TOro K cUcTeMe
noaknoyaroTcA NPobo0TOOPHbIE Pa3beMbI) UK C
MCronb30BaHWeM NPoBo0TOOPHbIX KONMG.

M3mepeHne ypoBHA 3arpA3HeHWA U 0TOoOp Npob pabouen
>KMOKOCTU HEOOXOAMMO OCYLLECTBMATL B COOTBETCTBUM C
onpeaeneHHbIMKn ctaHaapTamm ISO.

Cambim nonynApHbIM CTaHAapPTOM ANA onpeaesieHun
KJlacca 4McToTbl paboyein xugkoctu andAetca ISO 4406:
1999; Tarkke WKpoko npumeHaetca ctaHaapT NAS 1638 (B
HacToALLee BPEMA NepPeCMaTpmUBaEeTCA).

Contamination Control in the hydraulic systems is a very
wide and complex matter; the following is just a short
summary.

Our Customer Service is at your disposal for any further
information.

The function of the fluid in the hydraulic systems is
transmitting forces and motion.

In view of a reliable and efficient operation of the system,
it is very important to select the fluid considering the
requirements of the system and the specific working
conditions (working pressure, environment temperature,
location of the system, etc.).

Depending on the required features (viscosity, lubricant
capacity, anti-wear protection, density, resistance to ageing
and to thermal solicitations, materials compatibility, etc.),
the proper oil can be selected among a number of mineral
oils (the most popular), synthetic fluids, water based fluids,
environmental friendly fluids, etc.

All the hydraulic fluids are classified according to
international standards.

Solid contamination is recognized as the main reason
for misfunctioning, failures and early decay in hydraulic
systems; it is impossible to eliminate completely it, but it
can be well kept under control with proper devices (filters).
No matter which fluid is used, it must be kept at the
contamination level required by the most sensitive
component used on the system.

The contamination level is measured by counting the
number of particles of a certain dimension per unit
of volume of the fluid; this number is then classified
in Contamination Classes, according to international
standards.

Measuring is made with Automatic Particle Counters that
can make the analysis on line (through sampling
connectors put on the system for this purpose) or from
sampling bottles.

Measurations and sampling of the fluid must be done
according to the specific ISO norms, to attest their validity.
The most popular standard for Contamination Classes
in the hydraulic systems is ISO 4406:1999; the standard
NAS 1638 (under revision) is also quite used.



Mo aTomy cTaHAApPTY KNacc YMCTOTbl paboyen XkuakocTu
onucbiBaeTCA TpemMA Yyncnamm, o6o3HavaroWmmmn
KOHUeHTpauuio yactuy 6onbuwe 4,6 n 14 MkM(
cooTBeTCTBEHHO Ha 100 mn paboyen XKMAKOCTH.

The Contamination Class according to this standard is
described by 3 numbers iindicating the number of particles
per 100 ml of fluid having bigger size than 4, 6 e 14 umy
respectively.

Makc. KoHUeHTpauua YacTuy Ha 100 mn. paboyer XuaKocTu
Knacc p/ no ISO Number of particles per 100 ml
ISO Code Bonee 4yem - more than Ho - up to

22 2.000.000 4.000.000

21 1.000.000 2.000.000

20 500.000 1.000.000

19 250.000 500.000

18 130.000 250.000

17 64.000 130.000

16 32.000 64.000

15 16.000 32.000

14 8.000 16.000

13 4.000 8.000

12 2.000 4.000

11 1.000 2.000

10 500 1.000

9 250 500
8 130 250

Hanpumep - E.g.: ¥
Eg&ce;“x% no 21/1815: 215>> 4> MKM g, 18 =>> 6 > MKM,, 155>>14 > mkmy,
ISO Code 21/18/15: 21>>4 >um,, 18> 6 >um, 15=>>14 > um,,
YKazaHHbIN KNnacc YMCTOTbl pabouen XXMOKOCTU COOTBETCTBYET The above Contamination Class describes a fluid
pabouew XXMAKOCTH, B KOTOPOM COAep KaTCA: containing:

- 071.000.000 £o 2.000.000uacTuL, > 4 MKMgHa 100 mn.
pabouen XXUoKOCTH

- or 130.000 go 250.000 yacTuu, > 6 MKMHa 100 mn.
pabouen XXUOKOCTH

-or 16.000 po 32.000 uactuu > 14 MKMgHa 100 mn.
pabouen XXUOKOCTH

- between 1.000.000 and 2.000.000 particles> 4 umy, per 100 ml
-between 130.000 and 250.000 particles> 6 umg, per 100 ml
-between 16000 and 32000 particles >14 umy, per 100 ml

B nmro6oi mapasnmueckom cucteme B pabouem XXMoKOCTU U3HauarnsHO
COAEPXXUTCA OrpeaeneHHOoe KOMMUECTBO 3arPASHAIOLLIMX YacTuL,
KOTOPOE YBENMUMBAETCA MO MEPE SKCIITyaTaLin CUCTEMbI B pe3yrisTate
M3HOCa KOMMOHEHTOB CUCTEMbI, MONaaaHWA B Hee MoA3K Uepes
YMIOTHEHWA U T.4. [o3aToMy HeO6X0AMMO MPUMEHATL COUNLTPLI,
KOTOpbIE 3a0ePXXMBAIOT YaCTWLIbI MPA3M M MO3BOMAKOT MOAAEPKMBATL
OMpEeAEeneHHyH YACTOTY pabouem XKMOKOCTH.

B 3aBMCMMOCTM OT MecTa yCTaHOBKM B CUCTEME, COUNLTPbI
NoapasnenAoTCA Ha CreaytoLLme rpymnnb!:

- CnuBHbIe (hUNbTPbI YCTaHABNMBAOTCA B JIMHUIO NMOCE BCEX
KOMIMOHEHTOB CUCTEMbI. PUNLTPYIOT paBouyHO XXMAKOCTL NEpPen, TEM,
KaK OHa nocTynaeT B 6ak. Mx HasHaueHwe — noaaepxmearb
HEeOo6X0AMMYHO UMCTOTY pabouen XXMaKoCTv B 6ake (T.e., CIIMBHOM
OMINBTP KOCBEHHO 3aLLMLLIAET KOMMOHEHTBI CUCTEMbI OT 3arPA3HEHNA).
Pasmep cnmBHOro domnistpa AomKkeH 06eCneumnBarh ero BbICOKYHO
MPA3EEMKOCTb (M, 32 CUYET STOrO, ANUTENBHBIM CPOK CrTy>XObl).
OB6bIUHO Y CIIMBHbIX OUMBTPOB COUINLTPONEMEHTbI U3 XMMUUECKOTO
BOIMOKHa (MMetoT abCoNOTHYHO AchdPEKTUBHOCTL CoMNbTPaLIMM AF1A
YKa3aHHOro pasmepa yacruL,

Ry = 75), vnu 13 crieumansHoM Gymary (MMEetoT OTHOCHTESTbHYHO
300PEKTUBHOCTL omnsTpaLmMK, By > 2).

- HanopHble hunbTpbl BCTpavBatoTCA B HAMOPHYHO MarvcTpars.
OHM 3aLLMLLIAKOT HEMOCPEACTBEHHO OAMH UM HECKOMBKO KOMIMOHEHTOB,
obecrneurBan noaauy Ha HUX pabouem >XMOKOCTU HEOOXOAMMOM
umncToTbl. OBbIYHO Y HAMOPHBIX COMIMETPOB OUNLTPOSNEMEHTLI M3
XUMMUECKOIO BOFIOKHA (MMELOT abCOMOTHYHO 3CPHEKTUBHOCTL
omnbTPaLMK A7 yKasaHHOro pasMepa uactul, Ry>75), uHoraa us
creumansHoM Bymarm (MMetoT OTHOCHTENBHYHO 300CDEKTUBHOCTD
GounbTpaumm, Ry=2).

- BcacbiBarowme hunbTpbl yCTaHABMMBAOTCA BO BCACHIBAOLLYHO
MIMHWIO, 3ALLMLLIAA HACOC OT BO3MOXKHOMO 3arpA3HEHUA rpyObIMm
yactmuamu. OBbIUHO Y BCaChIBAOLLMX COUNBTPOB GOMMBTPOSNIEMEHTHI
13 METIITIMUECKOM CETKU. VX Hy)KHO OUEHb TOUHO NoadupaTs Mo
pasmepy, yToObl HE A0nyCTUTb KaBUTaLMmM B HACOCe.

All the hydraulic systems have an initial solid contamination,
tending to increase during operation due to components
wear, ingression from seals, etc. For this reason it is necessary
to use filters that retain the contaminant and allow to reach
and maintain the required contamination class.
Depending on their location into the system, the most
common filter types are:

- return filters, downstream from all the components, filtering
the oil before it returns into the tank. Their function is keeping
the required contamination level inside the tank (indirect
protection of the components) and must be sized to have a
high dirt holding capacity (i.e. a long life).

They usually have filtter elements by glassfiber (absolute filtration,
Bx>75) or by cellulose (nominal filtration, By >2).

- in line filters, on the pressure line, protecting directly one or
more components,ensuring they are fed with oil having the
proper contamination class. They usually have filter elements
by glassfiber (absolute filtration, Bx>75), sometime by cellulose
(nominal filtration, Bx>2).

- suction filters, on the suction line, protecting the pump
from possible coarse contamination. They usually have
filter elements by metal wire mesh (geometric filtration)
and must be sized properly, to avoid any possible pump
cavitation.



- Bo3aylwHble hunbTpbl OUMLLAKOT BO3AYX, KOTOPbIM 3acackiBaeT
B 6aK, korga pabouan >XMOKOCTb MOCTYNaeT Ha MTMAPOLIMIMHAPGI
AndbchepeHumanbHoro Tna. BosgyLuHblie domnbTpbl HEO6X0ANMO
MCMoMnb30BaTh, UTOOLI MPEAOTBPATUTL MoNaaaHne rpA3v B CUCTEMY
M3 OKPY>KaroLLien cpeabl BMECTE C BO3AYXOM .

- Korza TpebyeTtcaA oueHb HU3KUIM KIace YUMCTOTLI pabouen XXMaKoCTH
(T.e., OYyeHb BbICOKaA CTeneHb OLWICTKVI), MO>XET BO3HUKHYTb
HEOOXOOUMOCTb B MPUMEHEHNM aBTOHOMHOTO (DUNbTPA, KOTOPLIN
NMPUMEHAETCA NP NMOCTOAHHOM PacXofe W AaBreHnn B
naparnnensHOM KOHTYPE CUCTEMbI, 06ECTeunBan Camyto BbICOKYHO
3hheKTMBHOCTL COUNbTPALMMK.

- ke y HoBOM pabouer >XnMaKOCTU MMEETCA onpeaeneHHan
CTeneHb 3arpAsHeHHOCTH TBepAbIMKU YacTULaMK, MO3ITOMY
npaBurbHO OyaeT 3anvBaTh UK JoNMBaTk B CUCTeMy pabouyto
XKWUIKOCTb, MPEABAPUTENBHO OUMLLIEHHYHO C MOMOLLLIO
¢UNLTPaLMOHHON YCTaHOBKM.

D]

Good air filters (breathers), filtering the air sucked into the
tank when the oil goes to the actuators, must be used to
avoid contaminant ingression from the environment.

When a very low contamination class is required (i.e. very
good cleanliness) it can be necessary to use a off-line filter,
that operates at steady flow rate and pressure, thus getting
the highest filtration efficiency.

Even the new oil has always a certain solid contamination,
so it is a good rule to make any filling or refilling of the system
by using a filtration unit.

I
fin i ou

KoadhpuumeHT «ToHkocTb hunbtpaumum B Ratio»:

Bx ratio = (Ngo gunbrpa = X MKM) : (Nnocne punbtpa = X MKM)

rae «n» = KONMUeCTBO YacTuL, pasmepa «x» B CUCTeMe 40
dounbTpa 1 nocne unesTpa.

T.e., ecnu KoHLeHTpaumA yactul, 100 000 = 10 Mkm A0 dunbTpa
n 1 000 yactuu, nocre uneTpa, To
R1p = 100 000 : 1 000 = 100

KoadhcduumeHT | nosBosnAeT onpeaennuTb Kna
unbTpytowero anemeHTa n(%):

n(%) =100 - (100 : B)

T.e.
Bx = 2, uTo 03Hauaet m = 50,00 %
Bx = 20, uTo 03Hauaet 1 = 95,00 %
Bx = 75, uto 03Hauaet 1 = 98,67 %

Bx = 100, uto o3HauaeT m = 99,00 %
Bx = 200, uto o3HauaeT 1 = 99,50 %
Bx = 1.000, uto o3HauaeT 1 = 99,90 % n%

Beta ratio:

Bx = (Nin = X um) : (Noyt = X um)

where “n” is the number of particles = x mm upstream
and downstream from the filter.

E.g. if you have 100.000 particles = 10um upstream

and 1.000 particl es downstream:
B10 = 100.000 : 1.000 = 100

Filtration efficiency n(%):

1]:100'(1005)

ie.

Bx = 2 means m = 50,00 %
Bx= 20 means m = 95,00 %
Bx= 75 means n = 98,67 %
Bx= 100 means n = 99,00 %
Bx= 200 means n = 99,50 %
Bx = 1.000 means 7 = 99,90 %

A
99,99

1,00 10

100 1000 Bx



Kaxxabin npousBoauTenb rmgpaBinmMyecKnx KOMNOHEHTOB

yKasbIBa€eT KIacc UMCTOTbl pabouei XXMaKoCcT1, Heo6XoaUMbIM

ANA HaunyJwwen paboTbl M AnAa obecreyeHna caMmoro
NPOAOIHKUTENBHOrO CPOKa aKCMnyaTaunm Usnenum.

Y106b1 AO6UTLCA HEO6XOAMMOro Kjlacca YUCTOThI paboyen
YKMAKOCTU, HeO6XOAMMO NO NPUBEAEHHON HUXXe Tabnuue

Each hydraulic components manufacturer specifies the

and life of their components.

nopo6patb noaxoAALwmMIA hUNbTPYOWNIA aneMeHT Sofima:

TunuyHana
obnacTtb
NpUMEeHeHuA

Typical
application

Hacocbi u/unu
MOTOpbI

Pumps and/or
motors

LGELETTS]

Valves

contamination class required for the best performance

To achieve the required contamination class, the proper
Sofima filter media must be chosen according to this table:

Knacc uncrtotbl
pa6ouei
XXMAKOCTU
1SO 4406-1999

Contamination
class
ISO 4406-1999

PekomeHpo-
BaHHbIN
bunbTpyoWUn
anemeHT
Sofima

Recommended
Sofima
filter media

WcnbitateneHble | [MpombIlLneH- [Mpombinex- BbicokoHa- CraHku, Mo6unbHasA MawwmHbl gnAa Cenbckoxosan-
CTEeHAbl, Hble pOGOTbI, Hble p060TbI, AEeXHble CTaHKH, 3emnepoﬁHaH TEeXHUKa TAXKENoun CTBEHHbIE
23pOKOCMK- a3pPOKOCMK- NPEeLm3noHHbIE | TMaPOOGBLEMHAA TEXHUKA NPOMBbILLEH- MaLUMHBbI,
yeckan oTpacrb | Yeckaa oTpachb obpabdatbl- TpaHcMMUceHA HOCTH CcUCTEMBI,
BaloLME LEHTPbI KOTOpble He
3KCNNyaTUpyOTCH
Test rings, Industrial | Industrial robotics,  High reliability | Industrial Mobile Machines for | B HETDEREBHONM
aeronautics robotics, precision industrial machines, machines heavy MZ e
aeronautics | machine tools | machines, earth moving industries :
hydrostatic 1 agrcuttre,
Y/ machines
transmission SEIEITENEL
continuous service
MopLuHeBble ¢ MopiHesblec  |MoplwHesbie/onac  MopLuHeBbIe C JlonactHble, JlonactHble, JlonactHble,
repeMeHHbIM riepeMeHHsIM ble CrepeMeHHbIM | MOCTOAHHBLIM LLECTEPEHHbIE C | LUECTEPEHHbIE C | LUECTEPEHHbIe C
[pabOoUVIM OGHEMOM, HY. PaboUMM OGLEMOM, | PABOUMM OGLEMOM, pabounm MOCTOAHHBIM MOCTOAHHBIM MOCTOAHHBIM
[aBneHve Ha JaBneHve Ha JaeneHve 06beMOM, Ha | pabourm 06LEMOM, pabourM 06BLEMOM, PaBOUMM 0GLEMOM,
>21 MPa <21 MMa <14 MMNa [aBnexHue Ha JaBneHve Ha [aBneHve Ha JaBneHve
JonacHblec | MopLuHeBbie/nonact <14 MMNa >14 MlMa <14 MMa <14 MMMa
repeMeHHbIM | Hble CTMOCTOAHHBLIM | JTomacTHble ¢
paboumm 0GEMOM, | PaGoUMM OGBLEMOM, | MOCTOAHHBLIM
Ha JABreH1e Ha [aBreHve pabounm
>14 MMa >14 MMNa 00BLEMOM, Ha
fasnexHue
>14 MMNa
Piston, variable | Piston, variable | Pist/vane, variable| Pistons, fixed Vane, fixed Vane, fixed Vane, fixed
>21 MPa <21 MPa <14 MPa <14 MPa gear gear gear
Vane, variable | Pist./vane, fixed | Vane, fixed >14 MPa <14 MPa <14 MPa
>14 MPa >14 MPa >14 MPa
CepBoknanaHbl | CepBoknanaHbl KnanaHbl ¢ KnanaHb! KnanaHb! ¢ KnanaHb! ¢ KnanaHb! ¢ KnanaHb! ¢
>21 MMa <21 MMa NPOMNOPLMOHANbH| KapTPUOXKHOTO | YNPaBMeHUeM OT | YMPaBNeHWEM OT | YMpPaBMeHUeM OT | ynpasfieH1em ot
KnanaHbl ¢ |bIM yrpaBneH1eMm | WUCMOMHEeHUA arieKTpoMarHuTa | SnekTpoMarHWTa | SnekTpoMarHuta | ariexkTpoMarHura
MPOMOPLMOHALH <21 MMMa (BBEpTHbIE) >21 MMMa <21 MMa >14 MMMa >14 MMMa
bIM ynpasneHuem KnanaHb! <14 MMa
>21 MMa KapTPUIAXKHOIO
MCMOMHEHUA
(BBEPTHBIC)
>14 MMa
Servovalves Servovalves Proportional Cartridge Solenoid Solenoid Solenoid Solenoid
>21 MPa <21 MPa <21 MPa <14 MPa >21 MPa <21 MPa >14 MPa >14 MPa
Proportional Cartridge
>21 MPa >14 MPa
) 6 7 8 9 10 1
15/13/10 16/14/11 17/15/12 18/16/13 19/17/14 20/18/15 21/19/16 22/20/17
FT-FC FC FC-FD FD-FV FV FV-CD CD
[33>20° Be>200 [36>200 B12>20° Bz5>200 325>200 B10>2
Be>200 B12>200 |325>200 B10>2




C 1999 r. peuncTByeT HOBbIM cTaHaapT ISO 16889, koTopbIM
3ameHwun ctapbin ISO 4572, B KOTOPOM OMUCLIBANCA METOA,
MHOronpoxogHoro moaenupoesaHuA anAa uamepeHua
KoapumumeHTa B PUNLTPYIOLLIEro SreMeHTa.

HoBbin cTaHAapT NnpeanucbiBaeT NPUMEHEHUE NpU
ucnbiTaHUAX GUNBbTPYIOLWEro MaTepuana BMECTO NbINU
ACFTD, HoBou nbinin ISO MTD. Mbinb ISO MTD npumeHAeTcA
BO BpeMA UCMbITaHUA METOAO0M MHOFOMPOXOAHOrO
MoAeNnupoBaHuA ANA KanubpoBKM aBTOMaTUHECKUX
CYETYUKOB HacTuL.

CornacHo crangapty 1ISO 16889, pasmep yactuu, U3MepAeTCcA
MHaue, yem cornacHo ISO 4572.

UTo6bl n3bexxarb NyTaHuLbl, Koraa pasmep yacTtvL, M3MepAeTcA
cornacHo ISO 11171, oH 0603HauaeTcA B MKM (LM c)).

Tenepb AnA 0603HaUeHWA Krnacca UMCTOTbl paboyuemn XXMOKOCTH
npumMeHatoTca 3 pasmepa yacTuL, (cornacHo ISO 4406-1999):
4 MKM (M) (B CTapoM CTaHAAPTe 3TU YacTvLbl
0603Hauanmck 2 MKM (LLm)
6 MKM (Lm(g)) (B CTAPOM CTaHAaPTe 9TU YacTuULb
0603Hayan1cb 5 Mkm (Lm)
14 MKM (Um(c)) (B CTAPOM CTaH4APTE 3TW UaCTULLb
o603Hayanucb 15 MKM (Um)

KoadpcpuumeHT B ounbTrpytoulero anemeHrta Sofima B
3aBMCMMOCTM OT MeToAa M3MepeHua pasmepa YacTuu:

OunbTpytowmn By > 200 Bx(c) > 1000
anemeHT Sofima (ISO 4572) (ISO 16889)
FT 3 MKM (um) 5 MKM (umg)
FC 6 MKM (um) 7 MKM (umg)
FD 12 MKM (um) 12 MKM (um(g))
FV 25 MKM (um) 21 MKM (um)

anMe‘-laHVlFl: Knacc ynctoTbl pa6oqe|7| XUOKOCTHU, a TaKXKe
nepenag paBjieHUWA He USMEHUJIUCH.

TexHuyeckue gaHHble, NpuBeAeHHbIE B HalleMm KaTanore,
no-npeXxxHemy NpUBOAATCA B cooTBeTCTBUM C ISO 4572,
rnoka He 6ygyT nony4eHbl HOBbIe pe3yJibTaTbl UCMbITAHUNA
cornacHo ctraHaapTty ISO 16889.

Since 1999 the new standard ISO 16889 has replaced
the former ISO 4572 concerning the Multi-Pass test,
measuring the Beta value of a filter element.

The new standard uses the new test dust ISO MTD
instead of the ACFTD formerly used, both in the Multi-
Pass test rigs both for the calibration of the automatic
particle counters.

In the ISO 16889 the particles sizes are measured in a
different way than in the ISO 4572.

To avoid any confusion, when micron are measured
according to ISO 11171 they are indicated as um,.

The 3 reference sizes to state the contamination class
(according to ISO 4406-1999) are now :
4 um, (it was 2 um in the former standard)
6 um, (it was 5 um in the former standard)
14 umg, (it was 15 pm in the former standard)

Depending on the measuring method, the reference
Beta values of the Sofima filter media are as follows:

Sofima media Bx > 200 Bx(c) > 1000
(ISO 4572) (ISO 16889)
FT 3 um 5 WMc)
FC 6 um 7 UM
FD 12 um 12 Wmc)
FV 25 um 21 WM(c)

N.B. The contamination classes achieved (i.e. the
performances on the field) as well as the pressure drop
values remain unchanged.

The technical data reported on our catalogue still
refer to the ISO 4572 standard, while waiting for all
the new test reports according to the ISO 16889.

UT00bI NpaBmnbHO BbIOpaThk pasmep unbTpa, BaXKHO
paccumnTaTtb OaKTMUECKMIM pacxom NPOXOAALLEN Yepes Hero
pabouem XXMOKOCTH.

- Y BcacbiBalowWmX U HaNnopHbIX huNbTPOB pacxon,
00bIYUHO paBeH nogave Hacoca (Kpome hunsTPoB cepum
MDFO003 1 005, y KOTOPbIX PacxoA, paBeH pacxoay,
HeoOx0oMMOMY ANA yNpasnAoLWEro KnanaHa (nunora).

- Y cnuBHbIX (hUNbTPOB HEOOXOOMMO PaCCUUTLIBATD
MaKCUMMaribHO BO3MOXXHbIM pacxos, NpUH1UMan Bo
BHMMaHWe AOMNOMHUTENbHYIO CAIMBHYIO MUHUIO, LIUNWHAD
M akKyMmynaTop. Ecnv 3T AaHHbIe He M3BECTHBI,
npaBurbHO ByOeT cumTaTh, UTO pacxos No KpamHem
mepe B 2-2,5 pasa 6onbLue nogaun Hacoca.

In order to size properly the filter, it is essential to calculate
the REAL flow rate of the oil passing through it:

- in suction and pressure filters the flow rate is usually
the same than the pump delivery (with the exception
of the MDF003 and 005 series, where the flow rate
is just the one required by the pilot valve)

- in return filters it is necessary to calculate the
maximum possible flow rate, taking in account any
possible additional return line, cylinder and
accumulator. If such data are unknown, as a good
rule a flow rate at least 2 + 2,5 times the pump delivery
should be considered.



Onpenenue, Kakon BaMm HY>XEH (PUNLTPYIOLLMIA SIEMEHT U Ha
kakon PAKTUYECKNU pacxog, cnenyet Bblibpatb (oUnbLTP Mo
«Tabnuue pacxonos» B karanore. lNpvBeaeHHble B HEW JaHHble
YUMTbIBaIOT Nepenag, AasneHna Ap, BO3HUKAIOLMIA BO BPEMA
NPOXOXXAEHWNA pabouen XNOKOCTM uepes unbTp. ITOT
napameTp AOMKEH HAaXOAMTbCA B ONpeaeneHHbIX npeaenax.
MpakTnueckn nepenag aasneHna Ha unbTpe B c6ope (Ap Ha
kopnyce chunbtpa + Ap Ha PUNLTPYIOLLLEM 3IEMEHTE) MPU
UMCTOM (PUNBTPYIOLLEM BTIEMEHTE AOMKEH COCTaBNATb:

3 kIa (0,03 6ap)

MakCMMyM y BCaCbIBaOLLMX OUMBTPOB

35+50 kIMa (0,35+0,5 6ap)

MakCUMYM Y CMIMBHbIX OUNbTPOB

35+50 kMa (0,35+0,5 6ap)

MakCMMyM Yy HanopHbIX counnbTpos < 11 Mla (110 6ap)
50+150 kMa (0,50+1,5 6ap)

MakCUMyM Y HanopHbIx counetpos > 11 MMa (110 6ap)

Uem HUXKe VICXO,EI,Hbe'll nepenaj aasneHuA, TeM Bbllle Kna
counbTpa m 6onbLUe CPOK CY>KObl PUNBTPYIOLLErO aIeMeHTa.

MpumeyaHue: Pacxon ykasaH B Tabnuue AnA rmapasiiMueckoro
Macna Ha MMHepanbHOM OCHOBE, BA3KOCTb KOTOPOro

V = 30 cCr, 1 nnotHocTb = 0,9.

B cnyuae npuMeHeHWA Apyrx >XMOKOCTEN NPOCUM obpatlaTtseA
B Hall TEXHUUYECKUM OTaen.

Ecnu BaskocTte macna V1 He pasHa 30 cCt (1 <150 cCr),
NMPVYMEPHbIN PacyeT MOXXHO MOMYUYnTb, ECIM NMPUHATL PACXOA,
Q1=Qq x V1 (cCr1) : 30, rae Qg - hakTMUeCKn pacxoa.

[InA HeKOTOPbIX XXMOKOCTEN XapakTepHbl NpobriemMbl ¢
chunbTpaumen (OHM C TPYAOM NPOXOAAT Uepe3 ChUNbTPYOLLUM
3MEeMEHT U3 MHOrOCNOMHOMO XMMUUYECKOrO BOMOKHA). B Takmx
cnyyanx npu Belbope pasmepa ounsTpa HeoOX0AMMO YUMTbIBATL
nonpaBoYHbIA KO3(PuumMeHT. ITOT KO3 DULMEHT
Heo6X0AMMO corfnacoBath C NPOM3BoAUTENEeM OUNbLTPOB,
OroBOPMB BCE CBOMCTBA pabouen XMOKOCTH.

After having stated the filter media and the REAL flow
rate, the filter must be chosen from the “flow rate tables”
on the catalogue. The values shown there take in account
the pressure drop Ap met by the fluid passing through
the filter, that must be within a certain value.

In practice, the “assembly Ap” (Ap filter housing + Ap
filter element) with clean filter element should be

- 3 kPa (0,03 bar)
max for suction filters
- 35 + 50 kPa (0,35 +~ 0,5 bar)
max for return filters
- 35 + 50 kPa (0,35 +~ 0,5 bar)
max for pressure filters < 11 MPa (110 bar)
- 50 +150 kPa (0,50 +1,5 bar)
max for pressure filters > 11 MPa (110 bar)

Lower is the initial pressure drop, better is the filter
efficiency and longer filter element service life.

N.B. The flow rate values given in the tables are
referred to mineral oil with viscosity “V” = 30 ¢St and
density = 0,9.

For oils having different features please contact our
Technical Customer Service.

In case of oil having viscosity V1 different from 30 cSt (and
<150 cSt), a good approximation can be obtained considering
a flow rate Q1 = Qg x V1 (cSt) : 30, where Qq is the real flow rate.

Some fluids have filterability problems (difficulty in
passing through a “multilayer” (glassfiber) filter media).
In such cases a correction factor must be considered
when sizing the filter: this factor must be verified with the
filter manufacturing, specifying all the features of the fluid.

Bo BpemA paboTbl CUCTEMbI Nepenag, AaBneHna Ha ounsTpe
MOBbILIAETCA MO Mepe 3arpA3HeHUA OUNBLTPYIOLLEro dfIeMeHTa.
Kak Tonbko npou3onaeT 3arpAsHeHre unbTpyoLwero
3nemMeHTa, ero Heo6xo04MMOo 3aMeHUTb. DTO HEOOXOANMO
coenarb o KpamHen mepe 40 TOro, Kak nepenag AaBneHua
[OOCTUTHET YPOBHA HACTPOMKKM BarMnacHoro knanaxa.
MoaTomy pekomeHAyeTcA ycTaHaBNuBaTb Ha UNbTP
BU3yasbHbIA UNN 3N1IeKTPUHECKUA UHAUKATOP
3arpA3HEeHHOCTH, Y KOTOPOro HacTpouka Ao/KHa 6biTb
HM)Ke HacTporku 6annacHoro Kranada, Utobbl MHAMKATOP
TOYHO MOKa3bIBarl, YTO MPHMLLIO BPEMA 3aMEHUTL COUILTPYIOLLMM
3rEMEHT.

Y BcacbliBaloOWMUX (OUIbTPOB B KAUeCTBe MHaMKaTopa
3arpA3HEHHOCTM UCMOSb3yeTcA BaKyyMMETP UM MHAUKATOP
3arpA3HEHHOCTU BaKyYMHbIN 3/1IEKTPUYECKUIA, U3MEPAIOLLIMM
nafeHve AaBneHuA B NIMHUK 3a OUNBLTPOM.

Y cnuBHbIX PUNBLTPOB M (PUNIBTPOB HA3KOIrO AaBNIEHUA B
KaueCTBe MHAOMKATOpa 3arpA3HEHHOCTU MOXKET MCMONb30BaTLCA
MaHOMETP UM UHAUKAaTOP 3arpA3HEeHHOCTU ANIeKTPUYECKUNA,
KOTOpPbIN U3MEpPAET AaBEHUE B NMUHUM Nepes, OUnbLTPOM.

Y HEeKoTOpbIX CAUBHbIX (hUNbTPOB 1 PUINILTPOB BbICOKOIO
[aBfeHnA MOXEeT MCNOoMNb30BaTbCA UHANKATOP
3arpAasHeHHoCcTU AudhepeHLManbHOro Tuna: oH 3mepaeT
Jasnexune nepes MuUNLTPOM U nocne unbTpa, U NOAAET CUrHar,
Korga nepenag AasneHna Ha OUNbLTPO3NeMeHTe AocTuraet
3a4aHHOrO 3HaYEHWA.

During the system operation, the pressure drop through
the filter increases as the element clogs, due to the
contaminant retained.

The filter element must be replaced when clogged and
anyway before the pressure drop reaches the bypass
valve set value.

For this reason it is recommended a clogging indicator
on the filter. It can give a visual or electrical indication
and must have a set value lower than the bypass valve
set value, to get an exact indication of the right time for filter
element replacement.

On suction filters the clogging indicator is a vacuum gauge
or a vacuum switch, measuring the depressure downstream
from the filter.

On return and low pressure filters the clogging indicator
can be a pressure gauge or a pressure switch, measuirng
the pressure upstream the filter.

On some return filters and on high pressure filters, the
clogging indicator can be of differential type: measuring
the pressure upstream and downstream the filter and
activating a signal when the differential pressure reaches
the set value.



