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Types of Contamination

1. Particulate
Silt {0-5um)
Chips (Sgm+)

Flow »

Silt

2. Water
(Free & Dissolved)
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Nnveamsuion

A. Three-hody
mechanical
interactions can
result ininterference.

B. Two-body wear is
common in hydraulic
companents.

stressraisers caused . Hard particles can

by particle collisions | i three-body
wear to generate
more particles,

D. Particle effects can
begin surface wear.

nnvesmsduilouaaulvain

>
>

>

1N .

NSIANIINY
|

2 & 9
asduileunnmevening
SLUUITZHININM I

A & Aa <
Fadudleunnavumealuszuy

FZHINIMINU

U3 aamdgsv A1da
Oilserve Company Limited

OILSERVE



MSNNVUVDBYMALLUGNIS dyMAfINsnazlviRaeymInfIne o i

—

ST QN ] NI TR L T A7 N )
> TS

§ N SN (]

‘—J‘ il B e L s N e 5 == [ N s




v
=

&’ < 4' a g Ad' 0 Y A =
msiudenuilusesnfuadluaunanimlvwiams@amainnngs

A A a ' A o
> miufmﬂmﬂaumaqmﬂ“lumi@wm 1NN
d' 1T A d' (Y] 1
!,‘]JaEJu?JSihl‘Via‘lrii’E]ﬂTi‘]J’iSﬁﬂ@‘IJLﬂ’i’éNfﬂﬂﬂ‘lfm

A & A a 0 A o
> ’d’ﬂ‘ﬂmﬂﬁ]‘L!‘I/llﬂﬂmﬂﬂﬁ‘vnﬁuellﬁ]ﬁLﬂ’i@ﬂﬁ]ﬂ’i

:gl} d' 9J d' Y]
> M3duileunnmeuenNNgIAI0dINg

9 Y
> ﬂ']i‘]Jl!Lﬂ’E)l!ﬁ%“H’]Nﬂﬁ“])”é)ll‘iﬂjﬁ FJAUMNNTSHNIN
9 9 .
fﬂiL@]MUHJHL%H%JVI@LW]HHWNHW1

9
o w

9 [
> mstudlewilesnanmsstanariniu luane

15% 0 aangsy 4fa

OILSERVE

Oilserve Company Limited




A =
maduileumesaymavinaan

U di) %} v A A A A 1 =
> aunananveamsdudleulnhiuvasaunenndsanilsnneglueinia ds
Fiavosaaanisnoranaseon lawanmwadon wu Aulueinireind
an J A o Jd
FANOUOON LuA 1150 0NN Lo
1 9}! = ¥y o Aana . A
» dsrniiasandsnanmeuenin ) luiniufe $anou (Si), egiittien (Al),
A A d' S A
uazluuNIdine uAaEeN (Ca) HazuuniliFen (Mg).
> 1 dyd 1 cgl 1 A v o o sg Iy, A 1 A Y < v A
puManatlnaneFudUNduRanuiiuasaued s e ldiiutane

1 dyd aAg Y v A
Nfl!fl’iﬂWHL‘IJHﬁ'ﬁT]GlGD’L‘]JuNQGIJﬂGlHﬂTiNﬂ@ﬂ’i%ﬂ"l‘]ﬂ‘ﬂﬂﬂ.

[o}

> @Hﬂ?ﬂl‘l’iﬂ1u1ﬂ8ﬂﬂ@]% Nﬂ??iJl,!,GlNiﬂﬂﬂ’N’ijﬁﬂﬁi ‘I/I']Q‘L!’e’i'ﬁu!,ﬂiﬂﬂfﬂﬂi

Q
130 aamgsvl Ade -
OILSERVE Oilserve Company Limited




msduieuniaeynn

Q' dal d’d 1 1 1 1 1 dgl =\ QU = d' Q [e]
aslulountvinalvgn 1999911931 I@0IN LA ILTAYHIVDUATOIINT I
9J
9 A a 1 .
1RanS AN 0VUDINURD 58N abrasive wear.

< Y gl} 1 ] <
MolAANMUEIFINTOANUAUTY HIONITDIDENTINAY DYNAVLIAENTINITD

v A v a 3 .
ATENUNVANIVDUATOIINT LaziNara (UY  erosive wear
Erosive wear 4n3zina luszulanseannil servo valve 1ag proportional valves.

. o n 9y a < Y1 = Y 1 1 Ny 3 A
Adhesive wear 3n92 11 laNaN11INOUNALDN iz inaTheua Tdunin Wi
%} (% 1 9 A 1

Yruluihniuazne lvnarauinnn

dy o 9 v a o a @ 1 A 1
miduilouTagoyninazinlonsimsnasensasuganlng 5 m

Aa Aaan () a v o 9y A o 1
MatnalYnTeoonBAFUIN 1M A THUAUNIN (Additive) Avp 9 viuall

1IEN aamdsvl dda -
OILSERVE Oilserve Company Limited



dgi’ Y A d &
msduileumesayna - asiien

= =X

> feszan Bhmsesnuuuuazsaanesteniulud o ldasuldunaiie lain
Y

A 0 =~
YN UL
Y 9 a <3 1 v 1 Aa Aa IJa A 9
> laumsldmatamsguudsny vl uazdaq lvuunaanastonio 1v

-~ < ~ Y o 1 A
Lﬂﬂiﬂ@ﬂlaﬂaQiummgﬂlqunqﬂqﬂﬂlﬂnﬂu

~ a dydy o 9 a 9 Aa A o 49!
> ﬂTilﬂJﬁfJL!mJﬁQﬂTiNﬂ@]uu‘imclﬁlﬂﬂﬂ’J"I?JLﬂHVIN’JLﬂfJi?HLLiQ"UH LASAITHN U
1 { <
Gummuﬁumwzﬁ@ﬂmmﬂ

a A 2 A ! .. { a <3 n !
> mﬁﬂgmmﬁ%wma sliding wear ﬁlﬂﬂfmﬂ@k!ﬂ'lﬂsllu1ﬂ!ﬁﬂ LmllﬁJVI‘L!G]’E)
. { a = a { A a . .
rolling wear ﬁmﬂ%m@uﬂmuw?qam%mﬂﬁummumgﬁ’uww (pitch line)
a R I A 1 o W
“Uﬁ]Q‘N‘L!Lﬂﬂﬁ“])’ﬂlﬂl!ﬂﬂﬂ%ﬂTﬁ’d\iﬂ1ﬂ\1

--Source: ELECON ENGINEERING

13EN aamds e -
OILSERVE Oilserve Company Limited




é’ Y A da
msduileumseyna - hasiien

liJ’i’)ﬁ]uﬂ'lﬂ!,LGlNﬂﬂ@ﬂiuﬂimﬂ!ﬂhﬂﬁﬁﬂﬂ’lﬂﬂ WUHID ﬂWiﬂWHN?Vlllﬂﬁ’lJﬂTTJ)"]J
LL“[N@@L!ﬁTﬂQ ‘Vncl‘lfilﬂﬂl‘ﬂu’iﬂﬂﬂiﬂﬁ]ﬂ!ﬁﬂ q ao Nﬂlﬂﬂlﬂlﬂluhﬁﬂﬂﬂﬁan
"U“L!'Iﬂmﬂ

= a A a <3 1 Y A 1
MadegUuuunaraaaioduiusosan o auIons IMNANANTENUAD
AuauAveIagd1un s zvh Iiuilesd uazmanmsanrsons 1o

9/
=

V.

9
-~
wennnHinesDonguln « nee mmmﬂumawmmmu Wl
9 ¥
vhiuvdeaulinnundsaias ety

A = d -~ o 9y I o Y
ﬂ"Iilﬁff)ﬂﬂ%gﬂgﬂﬂuﬂ15ﬂulﬂ@HGU?JQLﬂfJTUﬂﬂ ilzmclmﬂﬂ'm’e)ﬂm\‘nu"lﬂmu
Y
1 o 1 I~ v
Yuazaaaunu lumsseuihssedrutiu lasn,
--Source: ELECON ENGINEERING

1IEN aamdsvl dda -
OILSERVE Oilserve Company Limited




Ingression Rates For

Mobile Equipment  108-101? per minute®

Manufacturing Plants

Assembly Facilities

* Mumber of particles greater than 10 microns ingressed

into a system from all sources.

Typical Systems
105-108 per minute” Hard Particles Soft Particles

v Silica ¥ Rubber
10°-107per minute: v Carbon ¥ Fibers

v Metal ¥ Micro organism
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Free and emulsified water cause most of the
destruction to lubes and machines.
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Visual Effects Of Water In Oil
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Fluid Type PPM Percent
Hydraulic Fluid 300 .03%
Lubrication Fluid 400 .04%
Transformer Fluid 50 .005%
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] Water-Bearing life
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Effect Of Water In Oil On Bearing Life

0.0025%
0.01%
0.05%
0.10%

2appm ——
100 ppm
200 ppm

1000 ppm ——

0.15%
0.25%
0.50%

1500 ppm
2500 ppm
5000 ppm

1 1 1 1 1
0.0025 0.01 010 0.15 0.25 050

% Water In Oil

Effect of water in oil on bearing life (based on 100% life at .01% water in oil.)
Reference: "Machine Design” July 85, "How Dirt And Water Effect Bearing Life” by Timken Bearing Co.
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Hydraulic systems- Sources of Pollution
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Disposable

rDISPOSABI.E Breathers
Unique Filration Process
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Anatomy of a breather—Cutaway illustration.

Second foam filter stops oil
mist during exhalation,
evenly distributes air.

Second particulate filter
element protects against
migration of desiccant.

Hydrophilic agent adsorbs
water, indicates condition
by color change.

Durable, shock
absorbing housing.

Particulate filter element.

Air diffuser/oil mist

foam filter. In/out air vents.

Press-in mounting, varying
adapter options.

Design may vary by manufacture.
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