
Wear Debris:
Bearings
Blocks
Blowers
Bushings
Clutches
Cylinders
Housings
Pistons
Pump Bushings
Motor Housing
Rotors
Thrust Bearings
Thrust Washers

Antimony (Sb)

Alloy Steel
Ceramic Products
Paint

Barium (Ba) Beryllium (Be) Boron (B) Cadmium (Cd)
Coolant Inhibitor
Oil Additive

Anti Wear
Detergent
Extreme Pressure

Oil Drum Cleaning
Water Treatment

Calcium (Ca) Chromium (Cr) Copper  (Cu) Iron (Fe) Lead (Pb) Magnesium (Mg)

Molybdenum (Mo) Nickel (Ni) Phosphorous (P) Potassium (K) Silicon (Si) Silver (Ag)

Sodium (Na) Tin (Sn) Titanium (Ti) Vanadium (V) Zinc (Zn)

Fuel Additive
Grease Thickener
Oil Additive: Detergent

Alloy Steel Journal Bearings
Plating

Cement Dust
Fuller's Earth
Grease Thickener
Gypsum
Hard Water
Lignite
Limestone
Mining Dust
Oil Additive: Detergent, Rust Inhibitor

Road Dust
Rubber
Salt Water
Slag

Wear Metals
Exhaust Valves
Liners
Low Alloy Steel
Oil Coolers
Rings
Rods
Roller/Taper Bearings
Stainless Steel

     Water Treatment
     Other Chemicals
     Paint

Wear Metals:
Babbitt Bearings 
(underlay)
Bearing Cage
Brass
Bronze
Cam Bushings
Clutches
Governor
Guides
Oil Cooler

Wear Debris
Bearings
Blocks
Brake Bands
Camshaft
Cast Iron
Crankshafts
Cylinders
Discs
Gears
Housing

Wear Metals:
Babbitt
Journal Bearing Overlay

     Bronze alloy

     Gasoline Additive
     Paint
     Solder
     Road Dust
          Balancing Weights

Fuller's Earth
Hard Water
Oil Additive: Detergent
Road Dust
Seawater
Turbine Metallurgy

Wear Metals:
Alloy Steel
Rings

    Oil Additive: Extreme Pressure

Wear Metals:
Hardened Steels
Stainless Steels
Plating

Oil Additive,
  Anti Wear
  Extreme Pressure
Cleaning Detergent

Coolant Inhibitor
Fly Ash
Fuel Element
Granite
Paper Mill Dust
Road Dust

Alloy Steel
Asbestos
Cement Dust
Coolant Additive
Fly Ash
Glass
Granite
Grease
Limestone
Oil Additive Antifoam
Road Dust

Wear Metals:
Bearing Overlay
Needle Bearings
Oil Coolers (Solder)

     Wrist Pin Bushings
       (EMD  Engines) 

Activated Alumina
Coolant Inhibitor
Dirt
Fly Ash
Grease
Oil Additives
Paper Mill Dust
Road Salt

Wear Metals:
Bearing Cage
Babbitt
Bearing Flashing
Piston Overlay
Solder

Gas Turbine Bearings
Paint
Turbine Blades

Bunker Oil
Turbine Blades
Valves

Brass
Cathodic Protection
Galvanizing
Grease
Oil Additive, Antiwear
Plating

Aluminum (Al)

Abrasives:
     Alumina
     Bauxite
     Catalyst
     Coal
     Fly Ash
     Foundry Dust
     Granite
Grease Thickener
Paint
Road Dust

Oil Pumps
Pump Pistons
& Thrust Plates
Steering Discs
Valve Train 
       Bushings
Wear Plates
Wrist Pin 
       Bushings

    Oil Additive
   Anti Wear

    Paint

Hydraulic Pump 
     Vanes  

Gears 
     Pistons
Liners
Oil Pump
PTO
Rings
Screws
Shafts

Sealant
Slag
Synthetic Lubricant
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If you have any questions 
about this chart, call of one 
our locations below:

Wear Mechanism Other Names Definition Susceptible 
Machine Parts

Typically Caused 
By:

Type of Wear 
Particles In Oil

Recommended Oil 
Analysis Test(s)

Possible Lubricant 
Problems/

Recommendations

Mild Adhesion

Severe Adhesion

Abrasion

Erosion

Polishing

Contact Fatigue

Corrosion

Cavitation

Electrical 
Discharge

Normal Wear

Scuffing
Scoring
Galling

Cutting
Scratching
Gouging

 -

Bore Polishing

Fatigue Wear
Spalling
Frosting

Chemical Wear
Oxidative Wear

 -

Electrical:
Pitting
Sparking

Removal of surface 
material from parts in 
relative motion.

Cold welding of metal 
surfaces resulting in 
removal of material.

Scoring of surface 
material by abrasive 
contaminants.

Cutting of metal 
surfaces by hard 
particles entrained in 
fast flowing lubricant.

Polishing of surface 
material by very fine 
abrasives.

Material removed by 
cracking /pitting due to 
cyclic elastic stress.

Removal of surface 
layers by corrosion.

Removal of metals by 
implosion of bubbles at 
metal surface.

Removal of material by 
high amperage electric 
discharge or spark 
between two surfaces.

All

Piston Rings
Cylinder Barrels
Gears
Roller Bearings

All parts in relative 
motion.

Journal Bearings near 
oil holes.  Hydraulic 
valves and pumps.

Cylinder bores (diesel 
engjnes)
Gear teeth.
Valve Lifters

Heavily loaded 
roller/ball bearings. 
Valve train parts.
Gears

All bearings.
Cylinder walls.
Valve train.
Gears

Hydraulic valves pumps 
and gear teeth.  
Cylinder liners/piston 
rings.

Bearings in high speed 
applications(e.g. 
Turbines, compressors, 
etc.

Moderate loads, speeds 
and temperatures. 
Correct, clean lubricant. 
Proper surface finish.

High loads and/or 
temperatures, insufficient 
lubrication. Inadequate EP 
protection.

External contamination.  
Rough surface rubbing 
against softer material.  
Break-in wear.

Contaminated lubricant 
flowing at high speed.

Corrosive 
oil/contaminant. Fine 
abrasives in oil.

Cyclic stress over long 
periods.  Oil 
contaminants(water & dirt).  
Poor quality bearing 
materials.

Corrosive environment.
High temperatures.
Rust promoting conditions 
(high temp and humidity).

Sudden changes in 
pressure due to micro-
bubbles.

High speed rotation 
coupled with increased 
oil conductivity.

1-5 micron wear 
particles in low 
concentrations.

Irregular shaped wear 
fragments >5 micron in 
size.

High wear metal content 
(1-5 micron). High silicon 
and/or particulate 
contamination.

High silicon content, 
and or large particle 
contaminants.

Fine contaminant/wear 
particles (<5micron).

Large wear particles 
(>5 micron) with sharp 
edges and/or spherical 
in shape.

Corrosive contaminant 
and oxidative products 
observed in oil.

 Large chunks or 
spheres of metal in oil.

Large round metal 
particles in oil caused 
by localized melting.

Adequately trended 
using spectrometry.

Large particle wear 
assessment (e.g. 
Sediment patch or 
ferrographic analysis.

ISO particle count to 
monitor fluid cleanliness.  
Ferrographic analysis to 
evaluate wear fragments.

ISO particle count to 
monitor contaminants.

Spectrometry to trend 
wear metals and/or 
contaminants.

Ferrographic analysis 
to trend large wear 
particles.

Spectrometry to detect 
contaminants and wear 
particles.  Ferrography to 
identify oxidation products.

Ferrographic analysis 
to monitor wear 
particles.

Ferrographic or 
sediment analysis to 
detect wear particles.

None: Monitor wear, 
viscosity and fluid 
cleanliness to ensure 
continued trouble free 
operation.

Ensure correct lubricant is 
being used.  Monitor EP 
package using 
spectrometry. Check 
lubricant viscosity.

Check correct viscosity. 
Install micro-filtration to 
remove contaminants.

Install micro-filtration to 
remove contaminants.

Use a less chemically 
active lubricant.  Remove 
source of chemical 
contamination or 
abrasives.

Inadequate EP 
additives and/or low 
viscosity.  Remove 
water contamination.

Depleted corrosion inhibitor 
(oil left in service too long). 
Monitor oil life by 
neutralization numbers. 
Remove oxidation promoters 
by filtration.

Check for source of air 
leak.  Check anti-
foaming characteristics 
of oil.

Check for increased 
conductivity of oil 
(caused by water and/or 
metal contamination.


