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Ferrographic Analysis is a Wear Particle Analysis(WPA) by microscope.

Ferrographic Analysis is an effective means to identify size, shape ,texture and concentration of wear
debris particles and contaminant particles in order to identify normal or abnormal
wear mechanism and pattern.
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Wear Particle Parameter What they tell
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Composition / 16 1any Indicate source or origin of wear debris
(Such as Iron, Copper, Tin ,etc) FaounavAniia
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Concentration or Quanity Indicate condition, severity and wear rate
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Size Indicate condition ,severity and wear mechanism
AUA fifeanusuLsILazRlA

Shape and texture Indicate wear mechanism and mode
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Ferrography Analysis is an effective tool to predictive maintenance program.
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What can Ferrographic Analysis tell you ?
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- Normal Wear or Abnormal Wear
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- Wear Mode and Mechanism
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- Wear Severity and Wear Rate
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- Some basic prediction for residual life of wearing components.
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- Determine root cause

adidenaiug




s LubeCheck ™- Oil Analysis for Predictive Maintenance
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How to Read “Ferrographic Analysis “ Report
IEMsoussnu “Ferrographic Analysis” Report

Customer name and address
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2 Unit ID Name and Machine or Component information ; type , model , etc
iviiinioadng iaz %’agmmm?aﬁni sz qu
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4 Image of Wear Debris and Contaminants Particles , Magnification at 40 x
mwveseymary Tanzdnuse nazoynndeanlin - viavew 40 1M
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6 Image of Wear Debris and Contaminants Particles , Magnification at 400 x
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And probable cause (s ) and source (s) in it
in next pages.
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11/1 Two Previous Oil Samples or Two History oil samples
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Weat & Contaminants Rating Size Particle
Particles (Micron)  Type
Mormal Rubbing Wear
Fatique Wear
Falique Sphere
Siiding Wear
Cutting Wear
Black Oxides 2 20-100 F 1 20-30 F
Red Oxides
Comosive Wear
Dirt and Dust
Copper 1 20-50 N 1 120 M
Recommendations and Notes
Black exides in g can indicate i Possible # : improper oil type, improper grade of oil, poer lubricant
film strength, poor lubricant ci ion, blocked ail i ing or
Copper (bronze or brass) fatigue particles are present.
“GRating : Percent ares coverad by wear debric paricles of contaminant panicles
Size  ; Sizeln micron (0.001 mm) unil of wear debris particles of contaminant particies
: Furrous Wear Panicls, N Non-famous Wear Paricls, € C Paiticla
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Image of wear debris particles for typical normal wear condition , magnification 40 x , 100 x and 400 x
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How To Read Ferrographic -Report
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Wear Particle Type
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Wear Description
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Probable Cause(s) and/or Source (S)
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Normal Rubbing Wear

- Generated as a result of of normal rubbing wear
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- Normal wear condition
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Fatigue Wear - Generated as a consequence of fatigue cracking - Particle Contamination
by cyclic stress or repetivive stress of - Overload and/or Insufficient lubricant
sliding or rolling surface contact . - Water in oil
- Wrong oil and/or incorrect oil
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Fatigue Sphere - Fatigue Sphere gives an early warning of rolling - Rolling element contact failure
element failure. - or Contamination
- Fatigue Sphere is an abnormal wear . -Fatigue Sphere Particles gives an early
warning of rolling element failure
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Sliding Wear - If severe sliding wear , generated when the - Excessive load and/ or high speed

If Severe Sliding Wear

sliding contact surfaces undergoing high stress
and/or high speed operating condition.
Severe Sliding Wear is an abnormal wear.
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conditions
- Loss or lacking of EP/AW additive
- Wrong oil and/or incorrect oil
- Misaligment
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Cutting Wear

- Generated as a result of of hard abrasive particles in the
in the lubrication system.

- Or arelatively hard component can become
misaligned or fracture , resulted in a hard shape
edge penetrating a softer surfaces .

- Cutting wear is an abnormal wear.
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- Cutting wear flun1sénusansafiiailng

- Hard abrasive contaminants in oils
-Misalignment or possible fracture
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Wear Particle Type Wear Description Probable Cause(s) and/or Source (S)
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Black Oxides - Generated as a result of excessive heat - Inadequate lubrication
and/or load - Excessive heat and load
and/or lubrication starvation - High contact temperature
- Black oxides is an abnormal wear. - Wrong oil or Incorrect oil
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Red Oxides - Common name is rust. - Water & moisture in oil

- Generated as a result of water & moisture gets
into lubrication system or associated with
water contamination .

- Water could have been present in lube system
at some time for Red Oxides to form
eventhough the current sample does not
contain water.
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- Loss of Antirust additives
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Corrosive Wear

- Corrosive wear or chemical wear
- Generated as a result of acid attacking at
wearing contact surface

- Lubricant may become acidic.

- 19138N Corrosive Wear 1139 chemical wear
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- Oil Additive Depletion

(Lubricant may become acidic.)
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Dirt and Dust

- Common name is sand particle and silica dust
- External contamination in the lubricant.
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- Poorly installed / functioning

air breathers
- Improper cleaned new machinery
- Be from rebuilt units
- Perforated air filter
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