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Gearbox Failu
Why do we need a failure da
• Unambiguous failure data wUnambiguous failure data w
• Objective record of improvem
• Aid in root cause analysis• Aid in root cause analysis
What is crucial for data base
• Inspection training for consis• Inspection training for consis
• Data input software to aid in

consistent terminology and cconsistent terminology and c
• Broad range of data sources

ure Database
ata base?
will focus research accuratelywill focus research accurately.
ments

e credibility?
stent and accurate data entrystent and accurate data entry
spection, data consolidation,  
consistent interpretationconsistent interpretation
s and operating conditions
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Participation ofp
• Failure data

– Operator must documen
capacity factor, run time
location, lubrication anal

– Rebuild shop must repor
conditions of box (config
bearing condition photobearing condition, photo
failure, etc)

– Historical data has valueHistorical data has value
– Supply failed componen

on selected piecesp
• Sign NDA

f Contributors

nt basic information (rating, 
, high/low turbulence 
lysis history, etc)
rt details of internal 

guration, gear condition, 
s nature/classification ofs, nature/classification of 

e as well, even if incompletee as well, even if incomplete 
ts for metallurgical analysis 
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Data Ba
• Define data requirements• Define data requirements 
• Training participants and th

shopsshops
• Deploying data base tool to
• Collecting data and failed c• Collecting data and failed c
• Update participants as resu

Periodic workshops– Periodic workshops
– Periodic reports

• Special analysis topics welSpecial analysis topics wel

ase Plan

heir gearbox maintenance 

o shops
componentscomponents
ults become available

come from participants
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come from participants



Data SoData So
 

Site

New failure

Site 

•Wind speed, TI 
C it f tNew failure •Capacity factor

•Turbine type 
•Gearbox mfg 
•Serial number 

Owner 

Historical 
failure data 

•Wind speed, TI 
•Capacity factor 
•Turbine type•Turbine type
•Gearbox mfg

ourcesources

Shop

•Condition 
B i f il

Shop 

•Bearing failures
•Gear failures 
•Part failures 
•Photos  
•Narrative 

Shop 
Database 

•Inspection report 
•Repair record
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Gearbox Configurag ation Stick Figureg
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Selected Metallu
• Metallurgy possible• Metallurgy – possible 
• NREL - inventory faile
• NREL - partner with O

Laboratory to select h
examination at their la

• ORNL - reports for faip

urgical Analyses
source of some failuressource of some failures

ed bearings
Oak Ridge National 
hardware for further 
ab.
lure data base
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Example of what used to beExample of what used to be
supplied by EMS for databas

e a spherical roller bearinge a spherical roller bearing –
se and metallurgical analysis
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Reference Pictorial Failu
AtlAtlas

Class/Mode Hertzian Fatigue/Macropitting/Spall                                         
Definition Progressive macropitting with pits that coalesce.
Morphology Irregular craters covering a significant area of active tooth suMorphology Irregular craters covering a significant area of active tooth su
Cause High contact stress.  Low fatigue strength.  Inadequate specif
Remedy Reduce contact stress.  Increase fatigue strength.  Increase s

Copyright GEARTECH

Sun Pinion Micropittingure 

                         5.1.3

rface
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rface.
fic film thickness.
specific film thickness.



Data Man
• NREL controls the d• NREL - controls the d
• ORNL - detailed meta

l t d i h dselected generic hard
data base

• Participants - have ac
(no OEM, owner/oper

• Public reports on gros

nagement
ata baseata base

allurgical analysis of 
i t t NRELware, input to NREL 

ccess to scrubbed data 
rator or supplier names)
ss statistics only
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Long Ter
• Identify operating con• Identify operating con

failure rates
F li bilit• Focus reliability resea

• Product improvement
• Retrofit designs
• Support reliability cenSupport reliability cen
• Basis for reliability cen

rm Value
ditions that lead to highditions that lead to high 

harch 
t 

tered maintenancetered maintenance
ntered design
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Thanks for Your ParThanks for Your Par
Gearbox Reliabil

rticipation the NRELrticipation the NREL 
ity Collaborative
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