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Technology for earth-friendly
recyclable green energy

HUER I B LU P FET % )L F —

Wind turbine technology continues to progress for increased efficiency, reliability and longer service life of
equipment. Innovative bearing designs from NTN are instrumental in these improvements and spreading the
use of wind technology for electrical power generation. Our products are built with three concepts in mind:

harmony with natural environments, improved energy conservation, and contribution to international society.
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Rotor shaft bearings FEHFAERSZ

BRI RS SZ

Gearbox bearings

Yaw gearbox bearings Q R RS

Generator bearings

HEHWZ

"MEGAOHM Series" [ XHF—LVU—X]

ISO 14001 Certification \
ISO 14001 D3NS
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NTN obtained ISO 14001 certification, the international standard
of the environmental management system.
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The new generation of NTN bearings possess higher
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Rotor shaft x=#
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The rotor shaft bearings run at much lower operating
temperatures.

Spherical Roller Bearings for Main Shaft
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Yaw gearbox &t
EREt L BEE. #DIRLICEVER

New design: The yaw gearbox bearings are designed
for higher capacity to endure repetitive loading.

Angular Contact Ball Bearings for Yaw Gearbox
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levels of reliability and long service life

Gearbox izt
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New design: The gearbox bearings offer higher rigidity and
lower friction through reduced rolling element slippage.

Cylindrical Roller Bearings for Gearbox
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Generator x=i
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Newly-developed technique: The generator bearings
are well insulated against electrical currents.

"MEGAOHM Series" XAx#—LIU—X
Insulated Bearings for Generator
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BEARINGS CHARACTERISTICS

Rotor shaft bearings Fmas

Bearings for yaw gearbox iRtk mREnss

Recommended Bearing Type
{Q_' Spherical roller bearings, Double row tapered roller bearings,
Cylindrical roller bearings
T
Advantage of NTN Bearings
Rotor shaft bearings maintain excellent temperature stability by minimizing roller skew
under variable load and speed conditions present in wind turbine applications.
1. Improved torque stability
2. Reduced fretting corrosion
3. Higher reliability and longer service life
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Recommended Bearing Type
Angular contact ball bearings, Tapered roller bearings, Needle roller bearings

Advantage of NTN Bearings

The yaw gearbox bearings are designed for higher capacity to endure repetitive loading.
1. Higher bearing capacity
2. Higher bearing rigidity
3. Compact design
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Bearings for gearbox i&& Rk

Recommended Bearing Type
Cylindrical roller bearings including full complement,

C ) Spherical roller bearings, Tapered roller bearings
Advantage of NTN Bearings
Higher bearing rigidity and reduced roller slippage results in lower bearing temperature over wide
speed range.
New material and improved heat treatments increase bearing service life.
1. Optimum load distribution increases service life for planet bearings.
2. Reduced rolling element slippage at higher speeds results in lower friction.
3. Higher capacity and higher rigidity design for low speed applications.
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Operating life when lubricant % — 111

mixed with foreign matteris 5 Lubricant . e Ol bath
used.

80 1 Foreign matters : i |
Particle size 100-180um
50 L Hardness HV700 - 800 o)
Gas-atomize powder
mixing amount 1g/ 2
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Figure shows the effect of foreign

particles on the life of a small

tapered roller bearing.

EA bearings display a life span of

more than 5 times higher than 2] 10
3 q bearings :

standard carburized bearings at all _ EAbearings | 1200 | 54

® EA bearings T 11 T T

test conditions. RIS 4 6 810 2 4 6 8102 2 4 6 8100 2 4 68
Life (hrs)

Fig.1
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o Standard carburized

Accumulated damage probability (%)

Standard carburized
bearings

Bearings for generator HE#RAHZ

Recommended Bearing Type
| Ball bearings, Cylindrical roller bearings

/

Advantage of NTN Bearings

The newly developed “MEGAOHM Series” bearings prevent electrolytic corrosion.
This bearing has special ceramic coating on the outer surface and side faces of the outer ring to
protect the bearing from external stray currents.

i — 1. Higher insulation against electrical currents
2. Insulation Resistance=100MQ), Dielectric Breakdown Voltage=2kV
3. Possible seal or shield with bearings
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