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Oil contamination= oil and machine killers

Particles Moisture

Keep e’m

oil and machine killers

Air Energy
(heat, light)(heat, light)

Keep e’mout!



Where do the contaminants come from?

Repair work/overhauling
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Where do the contaminants come from?

Storing, handling…..
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Where do the contaminants come from?

…….and filling Cross contamination?

Wanted! Dead or alive

Where do the contaminants come from?
Cross contamination?

Wanted! Dead or alive



Protect your system!

Sealed containers

Protect your system!

Proper breathers



Internal generation through 
leakage, wear, oxidation, 

Where do the contaminants come from?

leakage, wear, oxidation, 
used additives etc.

Is leakage one of the laws by nature?

Internal generation through 

Where do the contaminants come from?

Is leakage one of the laws by nature?



Oxidation in oil; HC + OOxidation in oil; HC + O2 = Problems!

e.g.

- Sticking hydraulic
valves.

- Reduced heat-
transfer in heatexch.

-Sludge formation.-Sludge formation.
-Degrading lubricant.



Five types of wear or where is the wear!

Wear CauseWear Cause

Corrosion Moisture (catalyst, energy….)
Erosion Particles (hard)
Adhesion Metal to metal contact
Abrasion ParticlesAbrasion Particles
Fatigue Overload (particles)

Five types of wear or where is the wear!
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Moisture (catalyst, energy….)
Particles (hard)
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ParticlesParticles
Overload (particles)



Fatigue 
(exhaustion)

TLS

The Lego Syndrome

� = F/A (N/m2)



Micro cleaning

Gravimetric test
>0,8 (µm)

Amount
Particle distribution

Particle cleaning
Particle detection

Limitation of wear

Particle count >4 (µm)

Particle detection

Particle distribution

Particle cleaning
Particle detection

Protection
against
catastrophic
failure

µm)

Particle detection

failure

Size (µm)



Challenge!Challenge!



Machine:Water jet propulsion unit, 330 (l) ISO VG 46

A 10 (µm) by pass filter was retrofitted apart
flow filters mounted by the water jet supplier. An on line 
particle counter was also retrofitted.

Problem:High content of sea water and particles (wear 
metal) in oil (ISO 4406:99 code 23/21/19).

Remedy?:A mobile fine filter unit (98,7% removal of 
particles > 3µm) was connected.

Water jet propulsion unit, 330 (l) ISO VG 46

µm) by pass filter was retrofitted apartfrom full 
flow filters mounted by the water jet supplier. An on line 
particle counter was also retrofitted.

High content of sea water and particles (wear 
metal) in oil (ISO 4406:99 code 23/21/19).

A mobile fine filter unit (98,7% removal of 
particles > 3µm) was connected.



Result:

No change in particle count after five weeks of 
continuous by pass cleaning!continuous by pass cleaning!

Alternative step:

Installation of micro oil cleaning equipment capable
of removing >90% of particles >0,1*(

Short term result:

*Statoil/Gullfax C report 1998 (Sverre Pedersen, Haakon Rykkelid)

No change in particle count after five weeks of 
continuous by pass cleaning!continuous by pass cleaning!

Installation of micro oil cleaning equipment capable
of removing >90% of particles >0,1*(µm).
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Long term result:

Worn parts were replaced and the particle count 
stabilised at 13/11/9 i.e. 1 000stabilised at 13/11/9 i.e. 1 000
>6(µm/100ml).

No wear metals detected in oil.

Boroscope inspection of exposed parts show no wear.Boroscope inspection of exposed parts show no wear.

Worn parts were replaced and the particle count 
stabilised at 13/11/9 i.e. 1 000-2 000 particles stabilised at 13/11/9 i.e. 1 000-2 000 particles 

No wear metals detected in oil.

Boroscope inspection of exposed parts show no wear.Boroscope inspection of exposed parts show no wear.



Conclusions:

Know your lube systems and get an education 
in hydraulics and lubrication.in hydraulics and lubrication.
Cleanliness and mechanical hygiene cannot be 

over emphasized.
Stop contamination before it reaches your machines.
Micro cleaning of oil is one extremely efficient way

to protect your assets.to protect your assets.
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