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Bearings For Wind Turbines

Fidgolveratnllagar

Bladn Trim Badring

Coyrennnd da Potilion
nemont do Pale

Guicinalic par regola-
ziana dolle pale
&
L
Yaw Bearing
Couronne de Mat
Cuscinalic delln torro

Turmloger

Ratarlager
Maln Shal Bearing
Couronne de Rolar

Cuscinuita della
Ratazionn

Quality For Heavy Duty

» Blade Trim (Pitch) Bearings - they are used to adjust angle of
attack the blades in order to regulate speed of the windmill

* Yaw Bearings - they are used for aligning the whole nacelle to be
in direction the rotor blade plane facing the wind

 Main Shaft Bearings - they are used to arrange the rotor of the
wind turbine in the housing of the nacelle

PSL is capable to deliver complete
bearing packages for wind turbines




PSL Blade (Pitch) and Yaw Bearings
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- Basically both types of bearings have the similar
characteristics

* PSL delivers single or double row ball bearings with
external or internal gearing and a high capacity

* Roller bearing rings are manufactured from the high
quality induction hardened steel 42CrMo4
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* Anticorrosion system is applied on derfigments. DYOIRg /

the surfaces that are exposed to severe CHlli
conditions

* Appropriate selection of lubricant and §
to ensure trouble free operation of the bear



PSL Blade (Pitch) and Yaw Bearings
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- PSL develops and produces blade and yaw slewing bearings which are precisely
adjusted to meet needs of our customers

« Quter diameter dimensio \




PSL Main Shaft Bearings

« Various design schemes of the bearing arrangement are
used depending on a concept of the wind turbine

* PSL delivers wide range of bearing types appropriate for
wind turbine main shaft applications which include
single and double-row tapered roller bearings, double-
row spherical roller bearings as well as cylindrical roller
bearings

* Roller bearing rings are manufactured from the high
quality case hardening steels which provide a
combination of high fatigue strength/high wear-resistance
due to the hard surface while the softer core gives the
component a high toughness
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PSL Main Shaft Bearings
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« PSL develops and produces main shaft bearings which
are precisely adjusted to meet needs of our customers

 PSL bearing dimensional range icludes types matching
general requirements of the up to date market

 PSL bearings design fully considers defin
operation loads

« PSL provides a customer support to maxjiiize
equipment performance and reliability



PSL Testing of Main Shaft Bearings
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Dynamic rating
and

life determination
at test bed

. ° pair of tapered roller bearings is tested
##9 * axial loading up to 5,000 kN
g, - rotational speed range from 25 to 40 rpm
g, - temperature of bearing rings and
72 Vvibrations are monitored




Finite Element Method (FEM) @5 L
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PSL widely uses FEM numerical
technique for stress .
analyses of bearing components
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PSL Bearings For Wind Turbines
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« Main shaft bearings
» Blade bearings
* Yaw Bearings

5 o |

Lol dikk




‘:E'!il_
Annual Wind Power Develpoment

Quality For Heavy Dut
Actual 1990 - 2008 & Forecast 2009 -2013

0
19€0 1995 2008 2013

Source. BTM Consull ApS - March 2009 8 Lurope @ USA O Asia m [Rest of World B Cxisting




