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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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Composition / ﬁm‘ﬂam Indicate source or origin of wear debris
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(Such as Iron, Copper, Tin ,etc) Foaunaaniia
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Concentration or Quanity Indicate condition, severity and wear rate
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Size Indicate condition ,severity and wear mechanism
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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 7 5 biich Line AW,

Ferrography Analysis Taeit31 Aaengls

Fatigue Wear

- Normal Wear or Abnormal Wear
Wluns@nusednivisanisdnvseliaing
- 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
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‘3 Code  : 28021 £UnitlD  :stand BD
o @

(T) ? Unit Type : Gearbox General
pEA Address : Maptaphut Industrial Estate, € Unit Make : NIPPON STEEL
R

Muang, Rayong 21150 N
™ T Unit Model : (not given)

Location : o Qitypel  : SLLOMLAISO460
L

Oil System Capacity : 3000 Liters

Copper (bronze or brass) fatigue particles are present.

Black oxides noted in ferrogram.

‘ Current Sample Previous Sample

Lab ID 238559 235115 231267
Bottle ID 1023600 1025409 1023569
Date Sampled 04-Dec-13 06-Nov-13 04-Oct-13
Oil Hours (Kms) Not Given Not Given Not Given
Unit Hours (Kms) Not Given Not Given Not Given
Oil Change
Oil Added (Liters)

Filters Hours (Kms)

Volume of Sample Used

Image of

Wear & Contaminants
(Ferrogram)

Magnification 50X ’

Image of

Wear & Contaminants
(Ferrogram)

Magnification 500X ’

Image of

Wear & Contaminants
(Filtergram)

Magnification 500X ’

Normal Rubbina Wear

Fatigue Gear Wear 5 520 1 10 520 1 5 530 1
Fatigue Bearing Wear
Fatigue Sphere
Severe Sliding Wear
Cutting Wear
Black Oxides 10 5-40 1 30 5-40 1 30 540 1
Red Oxides 5 540 1
Corrosive Wear
Dirt and Dust 5 5-60 3 5 5-60 3 5 560 3 5 510 3
Copper 5 5-50 2 5 5-20 2 5 5-30 2
White Metal 5 5-30 2 5 5-40 2 5 520 2
Ferrographic Analysis Rating ~ ) ~
‘ (FAR) rating in grade C . Cc D
%Rating : Percent area covered by wear debris particies or contaminant particles. Ferrographic Analysis Rating (FAR) , rating in grade
Paricle Type: 1 Fenous Wesr Parices A : Excellent - normal rubbing wear condition
11:LowAlloy 1.2 :Medium Alloy 1.3 High Alloy 1.4 Case Hardened B : Good - normal rubbing wear condition
2 Non-ferrous Wear Particles C : Fair or moderate - normal rubbing wear condition
2.1: Copper 2.2 White Metal 2.3: Babbitting D : Severe andlor critical - wear condition
3 : Contamination Particles F : Extreme severe and/or extreme critical - wear condition
31Fiers
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Ferrographi

How to Read Ferrographic Analysis Report
ABN19AIUTENU Ferrographic Analysis Report

.Customer name and address

= v
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Unit ID Name and Machine or Component information ; type , model , etc
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Recommendation and Note
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Oil Sample Identification : FocusLab ID ,Sampled Date , Hours in Oil ,Hours in Unit .... Surface Fatigue
. Particle
4
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.Current Oil Sample ,exhibit the analysis result in vertical line

Fatanduiinsadireiilaqiuiteagn

Two Previous Oil Samples or Two History oil samples
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.Image of wear debris particles for typical normal wear condition , magnification 50 x , 500 x and 500 x

nwaasmsdnusaung saseuniaslans@nuee 1unATEN 50 W 500 W LAY 500 Wi

Image of Wear Debris and Contaminants Particles , Magnification at 50 x

- , ' Cutting Wear on
ﬂﬂWﬂﬂﬂﬂl‘}nﬂﬂLﬂﬂtﬂMzﬂﬂﬂi'ﬂ LL@Z@HﬂWﬁaﬂﬁﬂﬂiﬂ AUNAULNE 50 NN a Fel’rogram

.Image of Wear Debris and Contaminants Particles , Magnification at 500 x
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.Image of Wear Debris and Contaminants Particles , Magnification at 500 x
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.Ferrographio Analysis Results :

NANNTATIAILATIZHUAY Ferrographic Analysis

Type of Wear Debris & Contaminants Particles

! PN gt alm. - ¥ 10m -
dszinnaesayniaaslans@nusauazauniadeantlen Red Iton Rust

Concentration of wear debris & contaminants particles by microscope rating (e.g. Rust)

Pinnueunaaslanednusauaz@aantsn Tnansusziiuainnisngmadn Inandesasial
Maximum size of wear debris & contaminants particles , size in micron unit
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.Ferrographio Analysis Rating 3¥A1UANIULIITBIANINNNIANUIDTING
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Ferrographi

How to Read Ferrographic Analysis Report

ABN19AIUTENU Ferrographic Analysis Report

Normal Rubbing Wear Generated as a result of normal rubbing wear Normal wear condition
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Fatigue Wear Generated as a consequence of fatigue cracking by cyclic - Particle Contamination
stress or repetivive stress of sliding or rolling surface contact. - Overload and/or Insufficient lubricant

- Water in oil
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el Raduiareanisndesuiuuunawizenisaulons Jses - Wrong oil and/or incorrect oil
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Fatigue Sphere - Fatigue Sphere gives an early warning of rolling element - Rolling element contact failure
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 sliding contact - Excessive load and/ or high speed conditions
If Severe Sliding Wear surfaces undergoing high stress and/or high speed operating - Loss or lacking of EP/AW additive
condition - Wrong oil and/or incorrect oil
-Severe Sliding Wear is an abnormal wear. - Misaligment
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Cutting Wear - Generated as a result of of hard abrasive particles in the in the | - Hard abrasive contaminants in oils
lubrication system. -Misalignment or possible fracture
) - = = Sao = & W, 8 o
- Or a relatively hard component can become misaligned or - flaynndsanisn AfdnErgatalwleneyluindigs
¥
fracture , resulted in a hard shape edge penetrating a softer - Lﬁﬂdquﬂrud?ﬂ 81aNNITULANTIY

surfaces .
- Cutting wear is an abnormal wear
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- Cutting wear Llunns@nusavsefitinilng
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How to Read Ferrographic Analysis Report

ABN19AIUTENU Ferrographic Analysis Report

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
- Mntulnanases 3eudn uaz e nszqauay/ sife memeinduethe | - ;ansvaedu sifelieme
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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 - Loss of Antirust additives
or associated with water contamination.
- Water could have been present in lube system at some time for Red - fitudeuluing
Oxides to form eventhough the current sample does not contain water. | - 11Ag"swARLgsussamanansiaeiuaiin
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Corrosive Wear - Corrosive wear or chemical wear - Oil Additive Depletion

- Generated as a result of acid attacking at wearing contact surface. (Lubricant may become acidic.)
- Lubricant may become acidic.
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Dirt and Dust - Common name is sand particle and silica dust - Poorly installed / functioning air breathers
- External contamination in the lubricant. - Improper cleaned new machinery

- Be from rebuilt units

- mémﬂﬁlqmﬂi‘n L t!uamm ’rJL_LmﬂLﬁmmw - Perforated air filter
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