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Gearbox Reliability Collaborative (GRC)

* Problem:
o Gearbox (GB) not achieving 20-year design life.

* Investigation process:

Theoretical Life (yrs)
(@)
|

4 _
o Conduct field and dynamometer tests and -
measure response (1,000+ hrs, 150+ signals) 0
. . &
o Validate modeling approaches
(multibody/finite-element analysis [FEA])
. . L . Carrier pir:l Ioo'se fit.s
o Investigate design deficiencies replaced with tight fits
Carrier cylindrical roller —
o Redesign gearbox to correct deficiencies. bearings (CRBs) replaced

with preloaded tapered
roller bearings (TRBs) L 2

e Outcome:

o Share lessons learned with industry.

Gearbox planetary section changes
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Effects of Bending Moments on Load Sharing

* Edge loading on planetary gear teeth

o Carrier and ring gear misalignment as a result of carrier bearing clearance

* Disturbed load share between planets and planetary bearings

o Carrier windup, planet-pin deflection, and planet-bearing clearance.

Ring Gear Load Distribution at 120° Planet Load Share vs Main Shaft Rotation
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Gearbox 3 Redesign

* Gearbox 3 is a reconfigured version of gearbox 1,
which was field tested at Ponnequin in late 2009

* The aim of the redesign is to validate improvement
in planetary load sharing predicted by design tools.

NREL testing

/

Brad Foote Romax and PEI
manufacturing design

Timken planet
hardware and
instrumentation

Romax gearbox
instrumentation
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Gearbox 3 Desigh Improvements

Nitride-
hardened ring
gear

Robust housing
bolt system

Integral planet
TRBs

TRBs carrier

Tighter inner
rings to avoid
slip

Improved S rf? -*
lubricant X 9 \&v‘ d
delivery 2 t 2
s
oes - . lllustration by Romax Technology
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Attribution

This work was supported by the U.S. Department of
Energy under Contract No. DE-AC36-08G028308 with
the National Renewable Energy Laboratory. Funding
for the work was provided by the DOE Office of
Energy Efficiency and Renewable Energy, Wind and
Water Power Technologies Office.
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