
Wind turbines have grown 
steadily in size. Not even two de-
cades ago, they were only a sixth the 
size of what they are now, and they’ve 
been accelerating in growth ever since.

“When I started in the wind market in 
2001, most turbines were 1.5 to 2 MW,” 
Doug Lucas, advanced engineering tech-
nologist at Timken, remembers. “Some 
turbine builders were working on 3 MW 
and 4 MW designs. As the market grew 
from the early 2000s to 2010, the conver-
sation changed to 5 and 6 MW turbines. 
Then, in 2015, Vestas announced their 8 
M@ turbine...and now we’re seeing oth-
ers go up to 12 MW.”

That big 12 MW turbine is one of GE’s 
most recent innovations from the past 
year, the Haliade-X, first of its class. 
The thing is, in a word, intense. It’s tall 
as a skyscraper, standing 260 meters 
tall with 107-meter long blades, and 
not only is it the biggest wind turbine 
you’ll find out there, it’s also one of the 
most efficient, with a 63 percent capac-
ity factor. Just one turbine can power 
thousands of homes.

The demand for the 12 MW turbine 
is, in fact, so intense that component 
manufacturers for the wind power 
industry can only just keep up. Even 
leading manufacturers in the field like 
Timken are hitting the limit of what 
they can do currently.

The loads placed on the bearing is 
a factor of concern, but just making a 
bearing big enough to work with these 
turbines is a complicated undertak-
ing. Currently, many of the biggest 
wind turbines require bearings over 
two meters in diameter, something 
that according to Lucas, only a very 
select few manufacturers can even 
make, Timken among them. However, 
the industry isn’t stopping there. They 
already want to go bigger.

Lucas cited one manufacturer that’s 
already looking ahead and trying to 

design turbines so large that they 
would require bearings over four 
meters, double the size of what’s 
already the cutting edge of what the 
bearing industry can handle. The 
sheer scale is mind-bogglingly mas-
sive, something that almost nobody in 
the industry has ever had to deal with.

“We’re on a size range of bear-
ings that people have never reached 
before,” Lucas said.

According to Lucas, a major chal-
lenge to upsizing these bearings is 
that the supply chain is pushing their 
upper size limits. In particular, heat 
treatment is a primary concern, as the 
size required for a furnace to be able to 
treat such massive bearings would be 
financially prohibitive. Pieces as large 
as what Timken would need are rare, 
so it’s understandable that not many 
heat treaters would have a furnace 
set aside capable of handling them. 

However, heat treatment is a must for 
these bearings to handle the intense 
loads they do, so even if we can make 
bearings that large, finding somewhere 
to heat treat them is a bit of a predica-
ment, and turnaround time skyrockets.

“Once you get up over two meters 
in size, there are very few heat treat 
manufacturers or bearing manufactur-
ers around the world that have the size 
of heat treatment furnaces needed,” 
Lucas said.

The key operating word here is “cur-
rently,” however. So how is Timken, 
along with other bearing manufac-
turers, keeping up with demand for 
increasingly massive bearings to 
power towering wind turbines?

Some general tactics involve chang-
ing over from spherical bearings to 
cylindrical or taper bearings and side-
stepping the issue of size by making two 
bearings to achieve the same effect.
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“As we start seeing turbines grow 
upwards into the range of 12 MW and 
beyond, we’re actually seeing that 
more and more companies are start-
ing to use two single-row pre-loaded 
tapered roller bearings,” Lucas said. 
“And as those bearings move further 
apart, we’ve actually been able to keep 
the bearing outside diameter down to 
a range that’s more manufacturable.”

Along the way, Timken’s found that 
the cylindrical taper bearings just 
work better in general for wind turbine 
applications. Spherical roller bear-
ings, according to Lucas, are excellent 
at carrying radial 
loads, but they’re 
less equipped for 
thrust and overturn-
ing moment loads, 
both of which they 
must handle when 
used as wind tur-
bine main shaft bearings.

“Using tapered bearings on larger 
megawatt turbines has advan-
tages, because that type of bearing is 
designed to handle those loads,” Lucas 
said.

The other half of the issue is the 
supply side, and Timken has been 
handling this by switching their heat 

treatment method. Previously, Timken 
used case carburizing for their high 
performance bearing needs, but for 
the massive bearings they’re mak-
ing for high-end wind turbines, they 
are using induction hardening. In the 
process, they’ve drastically shortened 
the time it takes to heat treat a bearing 
from up to a month to just a handful of 
hours,

“We’ve developed the induction 
hardening process to overcome those 
challenges from manufacturing and 
the supply chain to be able to provide 
a high-quality product in a timeframe 

that will meet our customer’s require-
ments,” Lucas said.

Timken has also started develop-
ing custom cage designs for their larg-
est bearings. Many of Timken’s bear-
ings have stamped steel cages. Here 
again, size has outstripped infrastruc-
ture. Most stamping machines just 
aren’t big enough to handle the cage 
size required for these massive bear-
ings, and between that and tooling 
expenses, Timken has run up against 
a “limitation” to design in ultra-large 
stamped steel cages. As a result, the 
company developed innovative cus-
tom cage designs to overcome this 
challenge.

However, Lucas is confident that 
component manufacturers, and the 
infrastructure behind them, will find 
a way to keep up. They always have 
before, ever since wind turbines made 
the jump to multi megawatt almost two 
decades ago, and they’ll do so again in 
the future.

For more information:
The Timken Company
(234) 262-3000
www.timken.com

“ We're on a size range of bearings that 
people have never reached before.”

Doug Lucas, 
advanced engineering technologist, Timken

wind turbines

For Related Articles Search

at www.powertransmission.com

25Power Transmission EngineeringDECEMBER  2018

FEATURE


