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General statistics - Failure's reasons

34%
Fatigue

Inadequate lubrication Contamination Inadequate mounting
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General statistics - Standstill's cost
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Typical running conditions for dredging boats

Some typical running conditions:
= Slow or moderate rotating speeds

= Potential water and/or
contamination ingress

= High loads

= High vibrations of the structure
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ISO failure mode classification (1so 15243: 2004)
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Fatigue / Subsurface

1. Fatigue

140 Subisirfoos fatigis

f2:Sarfepo inifomeda intigus

I

| 2. Wear |

| 3. Corrosion |

4. Electrical

5. Plastic
deformation

| 6. Fracture |

d

! Q
erosion Q
9

Q

repaated stress changes
material structural changes
micro-cracks under the surface
crack propagation

flaking, spalling & peeling
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Fatigue / Subsurface (normal fatigue)

ROLLER
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Fatigue / Surface intiated

1.1 Subsurlacs fu
e e 1L Burfaoe tl!LH_:un- l
| 2 Wear |
[3.Comosion | @ burface distress
% Eloctrical @ reduced |ubrication reglme
arosion @ sliding motion
5. Plastic Q@ bumishing. glazing
deformatian @ aspority micro-cracks
] 6. Fracture ] 9 asparity micro-apalls
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Fatigue / Surface intiated
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Wear / Abrasive wear

1. Faligus

1. Alwpaien woar

¥ Electreal @ progressive ramoval of material
erogion @ inadequatz lubrication
5, Plastic Q@ Ingress of dirt parficies
9
9

deformation dull surfaces [mosty)

| 6 Fracture | acoelerafing process
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Wear / Abrasive wear

Flat surfaces due to polishing and plastic
' deformation of the surface asperities
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Wear / Adhesive wear

| 1. Fatigue |
iu_numwnm ]

3. Corrpsion

| = @ accolorations

4 iﬂ:?l O smearing | skinding / galling
@ materal transfer/ fricion Hest

5. :al?ﬁtrin:nﬁnn @ temparing / rehardaning with stress
concentrations #nd cracking or flaking

| 6. Fracture | '@ low loads
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Wear / Adhesive wear

Welded material
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Wear / Adhesive wear

ﬂzmﬂ ©SKF Slide 14 SKF Belgium/ SD - PAE 5 K l

9-3-2010 ©SKF Slide 7 [Code] SKF [Organisation] 5 K I



Corrosion / Moisture corrosion

| 1. Fatigue |
| 2. Wear |

21 Miolstame gamoeion

3, Corroaon

4, Electrical

A 121, Frefiing coeresinn |

~~{ 2.2 Frictional comomion

{321 Falsa beinallng |
etosion @  oxidation / rus!
5. Plastic @ chemical resction
deformation | @ corresian pits | fiaking
|6.Frasture | '@ etching (watsr | oll mixturs)
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Corrosion / Moisture corrosion
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Corrosion / Frictional corrosion (fretting corrosion)
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L Cormsion

4 Electrical |
arosion

1.2 Moluhume cormaion |

L3, Frofling omroyim

= 1.1, Prictliomal’ eorralilin

{3.3.2, Fuiss bonslling

ripera movemuarnt between mating pars
oxidution of asparitias

powdety rist | loss of matarial

oecaurs i intarfaces trangmitting Jodds

e — Q

£ Plastic 9
detarmation

*

Q

B Fracture |

ﬂzmﬂ ©SKF Slide 17 SKF Belgium/ SD - PAE 5 K l

Corrosion / Frictional corrosion (fretting corrosion)
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Corrosion / Frictional corrosion (aise brineliing)

[1Faigs | @ rollingelemsnt/ reaway

!—iw] @ micro movaments [ elastic deformutions:

1} 32 Mekslune contasion |
- || 324, Frotting comonlon, |

3 Corrosion

8 1 Frictional | Seidrotlco

22 Falee hrinaling

4. Electrical
rosion @ vibrations
— @ corrogion | wear ¥
5. Plastic . = E—
ko il shiny or reddish depresaions
— ‘@ whan stationary ; at ralling element pifeh
m @ whan rotating : parallel flutes

\
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Corrosion / Frictional corrosion (aise brineliing)
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Electrical erosion / Excessive voltage

| 1. Fatigue | @ highcurrent:sparking

(2 Wear | @ localized haating in vary ahort interval :
malting / walding

craters up to 100 um

[3.Comasion | g

4. Electrical

etosion

5. Plastic
deformation

| 6. Fracture |
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Electrical erosion / Excessive voltage
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Electrical erosion / Excessive voltage

100 pm
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Electrical erosion / Current leakage

\

| 1. Fatlgue | @ low currant intensity
(2 Wear ] @ shallow craters closely positionad
Q@ development of filites on raceways and

| 3. Corrosion |

rolling elements, parallel to roliing axis

41 Excessivi voltage |

p 4T Cirrant inakagn

| B, Plastic
deformation ¥ dark gray discolouration

| &, Fracture |
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Electrical erosion / Current leakage
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Electrical erosion / Current leakage
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Plastic deformation / Overload

| 1. Fatigue |
[ 2 Wear | @ static or shock lodds
: O plastic deformitions
3, Corrosion AR
W depeessions 3 rolfiig elément distinca
4. Electrcal @ handiing damages
Erosion
5. Plastic 1. Ovoriiad |
: ; .21 Indents from dedris
daformation | EESEE—— . |
=511 Indeniation by handling |
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Plastic deformation / Overload
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Plastic deformation / Indentation (from debris)

\

1. Fatigue I
2 Wear I

9 |ocalissd overlosding

Sbarrostn @  ovor-rolling of particles - derts
4, Electrical @ =olt! hardunad stes! | hard mineral
srosion

_{57. Dvorlogd |

o= E D ghwithistinn

5 Piastic

. 521 frean
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Plastic deformation / Indentation (from debris)

hard

soft
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Plastic deformation / Indentation (from debris)
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Plastic deformation / Indentation (by handiing)

3, Corrosion -
..‘ = @ localisad overloading
4, Electric: @ nicks caused by hard / sharp ohjests

5. Flastic
dafammation

BV Wmlandaion oy, i

&. Fraciure

\
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Plastic deformation / Indentation (by handiing)

\
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Fracture / Forced fracture

| 1. Fatigue |
[ 2 Wenr |

[ 3.corrasion |

| 4. Electricai 9 . ‘
erosion stresa’conceniration > wnsile strength
5 Piasitic @ impact | overstressing
deformation

B Fevead Frac i

—{E.2. Falbigrlis frailiin

B2 Therml grackang ]
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Fracture / Forced fracture
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Fracture / Fatigue fracture

| 1. Fatigue |
| 2 Wear |
[ 3 Corrosion | @ excesding fatigue strength under bending
4 Elecirical : 9 :racic initiation | propagation
arasian 9 finally foroed fracture
it ¥ rings and chgs
duformation £ Fomned Iaohire |

& Fractuis B 5 Edeii fraictii

L Tt ctaching ]
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Fracture / Fatigue fracture
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Fracture / Thermal cracking

1. Fatigrus
2 Wear |
| & Corroslon

@ high aliding and [ ar lisufficiant lubrigation

| 4, ical |
| 4 Flackica @  high friction heat
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Fracture / Thermal cracking
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Conclusie

= Een lagerinspectie laat toe om mogelijke verschillen te
kunnen zien tussen de werkelijke
bedrijfsomstandigheden en de theoretische
vooropgestelde condities !!

= Een leidmotief !:
Bij elke demontage van lagers is het goed om even tijd
te besteden aan een korte inspectie. Aangezien de
informatie die gehaald kan worden, is het zeker geen
tijdverlies !!
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