Technical Bulletin

Industry: Power Generation
Machine Type: Electrical Generator
Gearbox

History

Alarge windmill power generating project in Northern California experienced abnormal gear
wear. Gearboxes are used to transfer energy from the windmills to the generators. The gears
wore fairly quickly, becoming excessively loose, much more quickly than the design specifica-
tions. No particular failure mechanism could be determined:

e Materials, sizes, installation, alignment and maintenance practices all according to
specification

¢ Vibration found no particular problems, except steady but rapid wear resulting in
looseness

The operator was replacing gears systems about every year or so, due to excessive wear. The

oil supplier provided analysis of the lubricant showing that the oil supplied was of proper type
and grade for the application and met the gear manufacturer's requirements.

Lubricant laboratory analysis

The oil analysis of used oils by the laboratory found oil was of proper type and grade. There
were very high particulates and wear metals from both the gears and the bearings.
Tribological examination of the gears and the bearings showed evidence of severe abrasive wear.

¢ Deep gouges and grooves in the bearing surfaces

e | 0ss of metal on the gear teeth, with deep gouges and grooves
¢ Heavy notched steps worn into dedenum of the gear teeth

e Contact fatigue at the pitch line of the gear teeth



Evaluation

It was a very dry, dusty environment, with a lot of airborne dust. Fine airborne dust was getting into the gearboxes through the breather lines.
The dust was getting caught between the bearing surfaces and the gear teeth and acting as an abrasive. The breather lines had no filters.

The hard dust particles were cutting, gouging and scraping away the bearing surfaces and gear teeth, leaving the deep grooves and notch-
ing the gear teeth. Looseness in the bearing and gears resulted. Dust particles trapped between the gear teeth at the pitchline as the gear
teeth meshed were causing the entire load to be transferred at a point contact instead of across the entire width of the gear tooth, resulting in
contact fatigue failures at the pitchline.

Solution

Lube systems were drained and flushed to remove all dust, dirt and debris. The operator put installed filters on the breathers and installed
surface conforming plastic barriers (“bags”) on the top of the breather tubes. This allowed the system to continue to “breath” (gas volume to
expand and contract with changes in temperature and atmospheric pressure), but prevented dust from being ingested into the system.

Impact

The operator found that wear rates decreased dramatically and life expectancy of the system came back to better than the manufacturer's
specifications.

Please contact:

SKF USA Inc.

Condition Monitoring Center — San Diego

5271 Viewridge Court - San Diego, California 92123 USA
Tel: +1 858-496-3400 - Fax: +1 858 496-3531

Web: www.skf.com/cm

®SKF is a registered trademark of the SKF Group.
All other trademarks are the property of their respective owners.

© SKF Group 2012

The contents of this publication are the copyright of the publisher and may not be reproduced (even extracts) unless prior written
permission is granted. Every care has been taken to ensure the accuracy of the information contained in this publication but no liability can
be accepted for any loss or damage whether direct, indirect or consequential arising out of the use of the information contained herein.

PUB CM5017 EN - February 2012 ]



