The effect of alloying elements on cast iron wind turbine components
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The concept of circular economy is at the forefront of current global discussions due to the alarming rate at which natural

relative infancy with respect to the renewables sector.

Wind turbine

In this project, particular focus will be on two cast iron planetary gears, from differing
Original Equipment Manufacturers (OEM’s). Samples from both gears will be prepared in its
original state (as-cast), in addition to two heat treated states (annealed and quenched and
tempered). The aim is to understand the effect of the alloying elements within these

components, through achieving the project objectives below.
Project objectives

resources are being used. Remanufacturing is a topic which has been firmly embedded in several sectors, bu

The problem... III—>

Up to 50,000 wind turbines will be decommissioned nationwide by 2050, resulting in
around 70 million tonnes of waste [1]. There is a lack of end-of-life solutions for wind
turbines, with many components being disposed in landfill. Solutions such as component
remanufacturing and life extension must be advanced to achieve a circular economy.
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Current findings
» Using GD-OES, the composition of these carriers were

accurately determined. || :>

» Significant contrasts in various elements such as Ni,
Mn, Cr, Cu.

» These elements are seen as ‘strengtheners’ [2] and are
all higher in the OEM 1 results.

» Microscopy, hardness and volume fractions were
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Conclusions
» Alloying elements have a significant effect on the cast iron, as evident through
the variation in results due to the ‘strengtheners’ found in the planetary carriers
from OEM 1.
» These strengthening elements also had an effect on the microstructural phases
both in the original and as-cast condition, typically preferring to form pearlite
over ferrite, hence the hardness differences.
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Future work
» Mechanical testing to study the effect alloying
elements have on performance properties
such as yield strength and ductility.
Link all results together to make a proposal for
an optimal planetary carrier with regards to
elemental composition and heat treatment.
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