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HOBWTE ISO-CTAHOAPTHU 3A
OUNTPALINA HA MEXAHUYHU
NPUMECU

TexHuveckusaT komuteT kbM |SO, oTroBapsil, 3a XuapaBnU4HUTE
cuctemn (ISO/TC131/SC6) Hackopo BbBede HOBWTE CTaH4apTV 3a
U3MepBaHe W OLeHKa Ha uucToTata Ha donymaun. [TbpBOHAYanHoO
pa3paboTeHun 3a XMAPaBMUYHU CUCTEMM, HOBWUTE CTaHAaPTW Ce oTHacsT
M 3a CMasoyHM Macna. Te ca paspaboTeHn ¢ Lien Mo-MPeLmsHoTO
U3MEPBaHE Ha 3aMbpCABAHETO W UNTpauusTa M NoryyYaBaHe Ha
noBeye MHGopMaLmst Ha Gasa pesyntatute oT TectoeTe. OCBEH ToBa
notpedutenuTe Morat aa ObAaT Mo-CUrypHU B [OCTOBEPHOCTTA Ha
MONyYeHUTe [aHHK, a MPOEKTaHTUTE W CreLuanucTUTe [a Aaeat Mno-
TOYHM NPeLIeHKN Mpn 13bopa Ha Hal-MoAXoAsALMA PUNTHP 3a AafeHa
cuctema. Taau cTaTust LenM Aa HacoudM BHUMAHMETO Ha YMTATENs KbM
Bb3JENCTBMETO, KOETO HOBUTE CTaHAAPTW MMaT BbpXy noabpaHu no
onpefeneHn XapakTepucTUKN oUnTpy.

CLARIFYING THE NEW ISO-
CONTAMINATION FILTRATION
STANDARDS

The ISO Technical Committees responsible for the fluid power
(ISO/TC131/SC6) have recently introduced new standards for the
measurement and assessment of fluid cleanliness. While primarily
developed for fluid power, the new standards are equally applicable to
the lubricating oil sector. These standards have been developed to
increase the precision in the measurement of contamination and
filtration performance, and to extend the amount of information from the
tests. Additionally, the user can have greater assurance and confidence
in the data, the designers and specialists can make a more informed
judgment in the selection of the most appropriate filter for his system.
This article will focus on the impact the new standards have on selecting
candidate filters based on performance criteria.

AKTyanuaupaHu cTaHgapTm Updated Standards
Ne KpaTko HaumeHoBaHMe ﬂpeﬂ:meu Number Short Title ;::::)er
ISO Hopma 3a 3ambpcsBaHe ¢ TBbPAM . ISO . I ISO 4406:87
4406:99 SaCTULM ISO 4406:87 4406:99 Solid contamination code
1SO 11171 KanubpupaHe Ha aBToMaTUYHM 1SO 4402 1SO 11171 Calibration of Automatic Particle ISO 4402
BposuM Ha YacTuLm Counters
1SO 16889 TecT Multi-Pass 3a oueHka Ha 1SO 4572 1SO 16889 Multi-pass Filtration Performance ISO 4572
dunTpauusaTa Test

Ponsra Ha dmunTbpa

3a [la ce OLEHM 3HaUMMOCTTa Ha (UNTLPa B YMpaBneHWe Ha
cucTemara, e HeoGXoMMO Aa Ge ONpefenk HeroBara OCHOBHA GYKLINS:
Toil TpsibBa [1a 3allMTaBa eneMeHTUTe OT BPEHM YacTULM, KOUTO Morat
Ja nonagHaT W oKaxaT BMUsHWE BbPXy paboTHaTa 30HA Ha
enemeHTUTe, GUNTHLPLT TPAGBA [1a KOHTPONMPA YncToTaTa Ha dnyuaa
3a MocTUraHe Ha XenaHuTe oT NoTPeGUTENs CTOMHOCTY Ha TEXHUYECKM
XapaKTEePUCTUKKA, W3OPBXIMBOCT M HAAEXOHOCT Ha cucTemara. Toil
TpsbBa fa ocUrypsiBa MPeMUHaBaHEeTo Ha TeYHOCTTa My fafeH nedut
C MUHMManeH naj Ha HansraHeto (Ap) ¢ Len BbTPELHUTE YCUNUs W
3arybara Ha eHepriia 1a ObaT cBefleHN 10 MUHUMYM.

OUNTHPLT TPABBA Aa KOHTPOMNMPA HUBOTO Ha BGUYKW BpEeaH MPUMEGH,
KoraTo TO CbBNaga MMM Ha[BWLLIABA CTOMHOCTUTE, KPUTWYHW 3a
pabotata Ha cucTemMara. AKO OUNTHPLT He MOXe Ja Ocurypw
HeoGXOMMUSA KOHTPON Ha YacTULMTE, YUUTO pasmep € BpefeH, Torasa
Te nornagat B cucTeMaTa U TEeXHUAT Gpolt 3HauuTenHo HapacTea Ypes
BEPUXHA peaKLns Ha W3HocBaHe. [lonagHanu B paboTHaTa 30Ha Ha
eneMeHTUTe, YacTULWTe 3aTpydHsBaT paboTata W MpeansBUKBaT
BEPUKHO W3HOCBaHe. YNaBAHETO Ha Teau 4yacTUUM oT dunThpa ce
MpeBpblla BbB BaXHO YCMOBME 3a NOAAPLXKA Ha efHa [obpe
JeiicTBallla cucTema.

The Role Of The Filter

To appreciate the importance of the filter in the management of the
system, consider the primary function of the filter: It has to protect the
components from the damaging, critical clearance-sized particles
(particles that can penetrate and interfere with the working clearance of
the components). The filter should control the fluid cleanliness to a level
that is equal to the performance, life and reliability of the system
required by the user. It should allow fluid to pass through at the given
flow with the minimum pressure drop (Ap) to minimise stress and energy
losses.

A filter must control the levels of all contaminant particles at and above
the size critical to its operating system. If the filter fails to provide the
necessary control of damaging-sized particles, then their presence in the
system will lead to a substantial increase in the number of particles
generated within the system through a chain reaction of wear. Particles
entering component working clearances will become work hardened and
produce more wear particles. This makes the capture of these particles,
by the filter, essential to sustain a good health of the system.
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Tect ISO 16889 Multi-Pass

TecTbT e cpeAcTBO 3a onpefensHe pabortara Ha uiTbpa WM TOM
“3MepBa crnocobHOCTTa My [ia MpemMaxsa TECTOBM YacTULY C pasnnyeH
pasmep. /3gexpar ce HAKOMKO KoedpuumeHTa bBeTa 3a duntbpa B
CpaBHEHWe ¢ onpedeneH KoedUUMEHT Ha MONesHo AeiCTBME.
KoeduumeHTsT BeTa ce onpeaens kakTo crefsa:

By (6poi yacTuLM Ha BXxoaa Ha omnTbPa > XUm)
(6ol yacTuLM Ha n3xoaa Ha unTbpa > Xum),

KbETO X € onpeenslLUAT pa3mep Ha YacTuLia 3a koeduumeHTa beta.

PabotHatra rpyna kbm [SO, oTroBapsilia 3a akTyanusauusita Ha
PUNTBPHMS  TEcT, Mpu3HaBa HeoDXOAMMOCTTa OT  MOCTOSHHOTO
npemaxBaHe Ha YacTuy C pasnnyeH pasmep W CbLLO Taka Orpedesnt
CNefHUTe XapaKTEPUCTHKM 3a HeoDXOaMMM Mpu 3a M3bopa OT cTpaHa Ha
notpedutenure. [JaHHUTe, KOWTO Te MoraT Aa Momnyyar, ca CleaHUTE;

o Nap Ha HansiraHe, aedut

O M3MEHeHMe Ha CrocobHOCTTa 3a OTCTpaHsBaHEe Ha YacTULy
(koedomumeHT Beta) B 3aBUCUMOCT OT pasmepa

O  M3MeHeHue B paboTHUTE XapaKTEPUCTVKM B 3aBUCUMOCT OT
BPEMETO W pasnuKkaTa B HansiraHeTo

o Terno Ha 3agbpxaHus oT hunTbpa TECTOB 3aMbPCUTES

O CTeneHW Ha punTpaLms crpsMo LUMPOK AManasoH Ha YacTuum
C pasnuyeH pasmep

O XapakTepucTWKa Ha ounTpaums Ha YacTULM ¢ pasnuyeH
pasmep

MMpeam To3 eTan eaMHCTBEHUTE eKCNNoaTaUMOHHU XapaKTEPUCTUKKA 3a
tunTbpa, KouTo TpsidBalle Aa Obaar MOCTUrHaTK OT MPOU3BOAMUTENS,
Ce OCHOBaBaxa Ha HeroBaTa CMoCOOHOCT Aa OTCTpaHsBa 4acTuum C
pasmep 10 pm. [oHacTosiem ce u3Wckea Te3W AaHHM Aa ca Mo-
nogpobHW. [onaMa YacT oT NPOWU3BOLAUTENUTE U3BELOXA MoKa3aTenu U
3a Jpyrv pasMepu, HO nuncBalle nocnepoBarenHocT. MoTpebuTtenuTe
4yecTo ce oObpKBaxa MPWU CPaBHABAHETO Ha [aHHW 3a MNPUBMEOHO
eAHaKBW unTpu.

EaHO oT Hal-BaXHMTE MpegumcTBa Ha HoBust multi-pass cTaHpapT e
BbBEXAAHETO Ha MsipKkaTa MUKPOMETBP (C) [Mnn um(c)] 3a onpepeneH
koeduumeHT bBeta 3a uvacTMum C  pasnnydeH pasmep. Cera
notpebutenute morat no-6Lp30 ga BMAAT Kak pabotu duntbpa ¢
4yacTWUM C OMpedeneHn pasmepW M [a HanpaBsT CpaBHEHWE Ha
Mnon3eaHuTe UNTLPHW enemeHTy. CTaHAaPTU3MPaHWUTe Nokasatenu ca
3a pa3mMep B MUKPOMETPY (Um), KbAETO KOePULMEHTLT Ha dunTpaums
(Beta) e paBeH unum no-ronam ot 2, 10, 75, 100, 200 1 1000 (dwurypa 1).

3abenexka: 3a ja Moxe AaHHuUTe, nonyyeHn ot APC fia ce npuBeaar B
CbOTBETCTBME C HOBWA cTaHaapT, ISO 11171, eguHuuaTa MUKPOH ce
NPeacTaBs kaTo Um(c), a He KaTo um.

HaknoHbT Ha KpuMBaTa TOYHO oOMpedens pasnpefeneHneTo  Ha
pasnuyHuTe pasmepn Ha nopute (PSD) BbB ounTbpHaTa Marepus;
KOMKOTO MO-TONAIM € TO3K pa3Mep, TONKOBA MoBeYe UNTLPLT He MOXe
Ja KOHTporMpa Yactuuute ¢ nopfobeH BpefeH pasmep. Korato
XMOPABMMYHUST DRYWA CbC 3aMbPCUTENN MPeMUHe Mpe3 unTbpHaTa
MaTepusi, KpuBaTa Mokassa Hal-Manko ChbhpoTueneHue. Toea cTaBa
npes3 Mo-rofieMuTe Nopyu B Matepusita U Npe3 BCUYKW OTBOPH, MOMy4eHM
B pe3ynTaT HanpyMep Ha Heka4ecTBEHO NPOM3BOACTBO. CriejoBaTenHo,
Mo TO3M Ha4MH He MOXe fa Obhe NocTUraHaTo XenaHoTO HWBO Ha

1SO 16889 Multi-Pass-Test

The multi-pass test is a means of determining a filter's performance; it
measures the ability of the filter to remove particles of test dust over a
wide particle-size range. This gives a series of Beta ratios for the filter as
opposed to a percentage efficiency. The Beta ratio is defined as:

By (number of particles upstream > xum)
(number of particles downstream > xum),

where x is the determining size of particle for the Beta ratio.

The need to remove particles consistently across a wide size range was
recognized by the ISO Working Group responsible for updating the
multi-pass filter test. The group also stipulated that detailing
comprehensive performance data was necessary so users can make
informed selections. The data that can be made available is as follows:

Pressure drop/flow

Variation in particle removal abilities (beta ratio) with size
Variation in performance with time and differential pressure
Weight of test contaminant retained by the filter

Filtration ratings over a wide size range, and

Filtration performance over a wide range of particle sizes.

O O O O O O

Previously, the only performance data a manufacturer had to publish
about the filter was based upon its ability to remove 10 um particles. The
current data requirement is a substantial improvement. Most
manufacturers published ratings at other sizes but there was no
consistency. Users were often confused when comparing performance
data of seemingly identical filters.

One of the most important advances with the new multi-pass standard is
the publishing of the micrometer (c), [or um(c)] ratings at specified Beta
ratios across a wide size range. Now, users can quickly see how the
filter performs over a specified range of particle sizes and can compare
the performance of candidate elements. The standardised ratings are
the micrometer size (um) where the Filtration Ratio (or Beta) is equal or
greater than 2, 10, 75, 100, 200 and 1000 (Figure 1).
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Note: To differentiate data obtained from APCs calibrated to the new
standard, 1ISO 11171, micron size is reported as um(c) rather than pm.



koHTpon. Ha ®urypa 2 ca cpaBHeHW [Ba TeCTOBW (hunTbpa CbC CXoaHa
eAnHMYHa TouKa ¢ nokasaten Bx=200, npu 6 pum(c). KopeHHo pasnnyHa
e unTpauuaTa npu enemeHt A, NMpu KOWTO pasmepbT Ha nopute e
3HAUMTENHO MO-€OHAKLB, KAKTO MOKa3Ba HaKMOHeHaTa KpuBa Ha
CBHOTHOLIEHWETO Ha KoedmLmeHTa Beta u pasmepa Ha vactuuure. Toau
€NeMeHT 3HaYUTENHO Mo-A00pe KOHTPONMMpa BpefHUTE YacTuuu B
CpaBHEHWe ¢ enemeHTa B.

Mokasaren Bera = 1000

MotpebutenuTe Ha oUNTPX NO NPULMN BUHAM Ca XapecBanu fnekoTara
MpW UM3NOMn3BaHe Ha MokasaTen camo C efHa CTOMHOCT (Mokassall
pasmepa, Mpu KOWTO ce nomnyyaBa onpedeneH koeduueHt Beta). [o-
KbCHO 3amo4Ha fia ce M3non3ea nokasaten beta ¢ pasnnmyHn CTONHOCTY.
B Havanoto Ha 70-Te rogMHW Ha MWHamMs BEK HSKOM M3Mon3Baxa
HOMMHanHaTa CTOMHOCT BX=2, a KbM Kpasi Ha CbLUMS Mepuop, 3anoyHa
Aa ce n3nonaea abconTHaTa CTPOHOCT BX=75 (MpemaxBaHe Ha BCUUKM
yactuum). BX=75 cTaHa Mo-LUMPOKO W3nonaBaH W Oelwe BbBefeH
€[MHCTBEHO 3a To3un nepuof. Tol Be nocneagaH ot Bx=100 u Bx=200.

Kosi e Hal-nopxopsiiaTa ctonHocT? MabopbT TpsibBa a ce ocHoBasa
Ha crnocobHOCTTa Ha MnTbpa fja NpemMaxsa YacTULM C BPELEH pasmep.
CnepoBarenHo, Tpsibea Aa ce u3bepe Halt-BUCOKMAT KoeduLmeHT beTa,
korTo MOxXe Aa Obae uaMepeH. LlenTa e ga ce JocTUrHe waeanHata
CTOMHOCT =0 (6e3KpalHOCT — HMa YacTULM Ha 13xoaa Ha punTLPa).
Bbnpeku TOBa, cCroped cTaTUCTMKaTa Ha WM3BbPLUEHWTE TeCToBe 3a
npebposiBaHe Ha YacTuuy, abcontoTHaTa CTOMHOCT HUKOra He MOXE Aa
6bae namepeHa cke curypHocT. Mpes 70-Te 1 80-Te roanHM Ha MUHaNMs!
Bek OeLle NocTUrHaT KOMMPOMWUCEH BapyaHT MEXTY XenaHUTe U pearnHo
JOCTVKMMUTE MOKa3aTenu OT U3BbpLUEHaTa TeCToRa ounTpaLms.

Ha cerawhHua etan BbBexaaHeTo Ha fX(c) = 1000 nomara Ha
noTpeduTenuTe Ha XuopaBnuyHW UNTPU Aa M3dupaT enemeHTU
croped CnocobHOCTTa MM i@ YMpaKHABAT HEOOXOAMMMWSA KOHTPOM Ha
yacTMuM ¢ BpedeH paswvep. Toea € OT CbLieCTBEHa BaXHOCT 3a
MocTUraHe Ha HeobxogumaTa HafeXAHOCT W W3PBLXIMBOCT Ha
cucTemara M CblWO Taka nomara Ha noTpebutenuTe Aa pasnuuar
€NeMeHTUTE, Ypes KOUTO MOXE fa Ce NPOBEE XenaHWAT KoHTpon. Ha
thurypa 2 ca nokasaHu NpeauMcTBaTa Ha To3u NoAxoA. Ako ce Harpasy
CpaBHEHMWE ¢ BbBEAEHWS OT NpousBoauTenuTe nokasaren Bx=200 npu 6
pm(c), ce Buxaa pasnukara mexay enemeHtute A n B cboTBETHO Npu
5.8 1 6.4 um(c). Tesu pasnnuma SiCHO ce BUXKAAT camo KoraTo ce Bemar
MpeaBna Mo-BUCOKWUTE CTOMHOCTM Ha Mokasatenure beta. EnemeHT A
nokasa koedmumeHt B=1000 npu 7.5 pm(c), Ho NMpu HabnopaBaHUTe
pa3mMepu TO3M MokasaTen He Moxe Aa Obae nocTurHat 3a EnemeHT B.

Ako papeHa XnapasnuyHa cuctema Tpﬂ6Ba [ia nputexasa onpeaeneHo
HWBO Ha HafEXAHOCT, TO CrocobHOCTTa Ha cbwm'bpa [ia KOHTponupa
YyacTuuuTe ¢ BpelieH pa3mep € OT CbllecTBeHa Ba)XHOCT. ToBa Hanara
0C00EHO BHUMATENHMS |/|36op Ha HaIZ-I'IOAXOﬂFILLI,VIFI 3a fafeHa cucrema

GunTBP.

[TpomeHuTe B MeTOfa Ha U3BbpLLBaHE Ha TecTa no ISO u cBbp3aHuTe ¢
HEero cTaHAapTV ocurypsiBaT Mo-ronsiMa MPEeLM3HOCT Ha M3MepBaHETo.
Cera ce Hanara fga ce wuanmara mno-nogpobHa wHgopmauust ot
pesynTaTuTe OT TECTOBETE.

Bbnpekn ToBa TeCTLT ce MpoBexaa Mpu YCTaHOBEHM NabopaTopHM
YCMOBUA W He OTYMTa pearHuTe eKcrnoaTalMoHHW ycrosus. Toi

I/Icho‘n

The slope of the curve effectively defines the pore size distribution
(PSD) of the filtration medium; the wider the PSD the less able the filter
is to control those critically sized damaging particles. When the
contaminated hydraulic fluid passes through the filtration medium, it
takes the line of least resistance. This will be through the larger pores in
the medium and any holes created by poor manufacturing techniques.
Therefore, the desired level of control will not be achieved. Figure 2
compares the performance of two candidate filters of very similar single
point Bx=200 rating, in this case at 6 pm(c). However, substantially
different filtration characteristics exist with Element A having a much
more narrow pore size distribution as shown by the steeper Beta
ratio/size curve. It is able to control the critically sized particles better
than Element B.
Beta = 1000 Rating

Users of filters have historically liked the simplicity of a single point rating
(the size where a specified Beta ratio is attained). Consequently, the
number of different Beta ratings used has proliferated. In the early
1970s, Bx=2 (nominal) was used by some followed by the Bx=75
(absolute - all particles removed) in the late 1970s. Bx=75 then became
the most widely used, and was introdused solely to meet the
measurement limitations that were experienced at the time. This was
followed by Bx=100 and Bx=200.

What value is most appropriate? Selection should be based on the
filter's ability to remove critically sized damaging particles. Therefore, the
highest Beta ratio that can be reliably measured should be selected.
Ideally, B=<° (infinity — no particles in the downstream fluid) is the target.
However, because of particle count statistics in the multi-pass test, the
absolute rating cannot be measured with any degree of confidence. In
the 1970s and 1980s, a compromise was reached between what is
desirable and what can be consistently achieved for the range of filters
assessed by this test.
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Figure 2

The introduction of Bx (c)=1000 now enables users of hydraulic filters to
select elements on their ability to exercise the necessary control over
clearance-sized particles. This is essential to achieve the required
system reliability and life. It also enables the user to discriminate
between elements that achieve the desired control and those that do
not. Figure 2 shows the advantages of this approach. If the
manufacturer's published rating of =200 at 6 um(c) is compared, then
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MpefcTaBNsBa efHa NpedBapuTenHa npeanocTaBka 3a Mo-nofpobHa
WHopMaLms, kosiTo TpsibBa fga [OCTUrHE A0 NoTpeduTens U Ao
creLmanueTUTe No PUNTHPHa CTaHAapTU3aLMS.

CnocoGHocTTa Ha GunThpa [ja oTCTpaHsBa BpefHW MpuMecy Tpsiosa
OKOHYaTeNHo fia 3anoyHe fa ce onpefens Ha 6asa nogabpXaHoTo ot
HEro HMBO Ha YMCTOTa Ha nyuaa B orepaTvBHaTa cucTema, a ToBa
Hanara npoBexgaHe Ha NoCTosHHO HabnoaeHne. KonkoTo no-axHa e
AafieHa cucTema, TONKoBa (OUMTBLPHUAT eneMeHT TpsioBa Aa e mo-
HaJexaeH, a HabMoAEHNETO — MO-YecTo.

Mike Day, "Clarifying the New ISO Contamination Filtration Standards".
Practicing Oil Analysis Magazine. September 2001

there appears little difference between Elements A and B at 5.8 and 6.4
pm(c) respectively. It is only when the ratings at higher Beta ratings are
considered that the differences in performance are clearly seen.
Element A gave a f=1000 at 7.5 pm(c), but his rating could not be
obtained for Element B at the sizes monitored.

The effectiveness of the hydraulic filter to control clearance-sized
particles is essential if the desired level of reliability is to be realised in
the hydraulic system concerned. This demands care in the selection of
the most appropriate filter for the system.

The changes in the ISO multi-pass test method and associated
standards provide greater precision in measurement. More detailed
information has to be published than previously required. However, the
multi-pass test is carried out in a laboratory under steady-state
conditions and does not represent strenuous operational conditions. It is
a pre-selection requirement that provides the user and specifier of filter
standards with more consistent information.

A filter's ability to remove contaminant must ultimately be judged on the
level of fluid cleanliness it maintains in the operating system, and this
requires regular monitoring. The more critical the system, the stronger
the filter element and the more frequent the monitoring required.

Mons cBbpxeTe ce ¢ Hac Ha Ten. (02) 9420-529,

3agaBu M3npatnmM KOMMKTbpeH KOMMNakTANCK

C Lienns HK1 NPoAdYKTOB KaTaror 1 ¢ Nnosie3Hn nporpamn 3a n34ncngaBaHe Ha (bI/IJ'ITpI/I.

XUOpaBnHm MacnoobpaboTaLuy OunTpupatuy 1 NabopatopHu NasepHu Bposiun Ha HacTULm
cunTpu MaLLVHK oxnaxgaLiu Kydbapu 3a aHanua
arperat Ha macna

" World Wide Competence

W3pahue Ha Pest MM EOOL, - Hanpaenehue “Uxpyctpuantu cuctemu” - 1839 Codpus, yn. “Bopuc Unues” Ne 17 - tenecbon (02) 9420-520 - renedbakc (02) 9420-566 - is@rheamp.com - www.rheamp.com
Issued by Rhea MP GmbH - Industrial Systems Division - BG-1839 Sofia, ul. ‘Boris liev’ No. 17, Bulgaria - telephone (+359 2) 9420-520 - facsimile (+3592) 9420-566 - is@rheamp.com - www.rheamp.com



