APPLICATION NOTE

Mixer Blades for Li-ion Battery Anode Materials
The coating reduces the wear of mixer blades preparing graphite-based material
for Li-ion batteries, thus reducing the anode material contamination with iron.
Background
The content of iron (Fe) is an important indicator of the efficiency of graphite anode materials. The lower the
Fe impurity, the more efficient the charge transfer from the anode. China’s GB/T 24533-2009 Lithium-ion
battery graphite anode material standard sets a very low limit for the impurity elements of less than 5 mg/L,
or 2.2 ppm. The equipment used to mill and grade graphite, and mix and form anode materials is made of
steel, and being worn by abrasive mixture adds Fe contaminations at each process step.

Hardide-T
Hardide® is a range of low temperature CVD (chemical vapour deposition) tungsten carbide/tungsten metal
matrix composite coatings that increase the life of critical metal components. The Hardide-T coating has
hardness of 1100 - 1600 Hv100 (70-77 HRc) combined with enhanced toughness and corrosion-resistance.
In the ASTM G65 abrasive wear test, the Fe-free Hardide-T coating outperforms stainless steel by a factor
of 460x and D2 tool steel by a factor of 30x, significantly reducing the anode material contamination by Fe
debris from the wear of the equipment.

The Hardide CVD application process allows the conformal coating of internal and external surfaces,
complex shaped parts and non-line-of-sight areas. On the mixer blades pictured above, all the areas
which are in contact with anode material being mixed are coated with uniform thickness. After testing
the coating showed minimal wear. Practically any other shapes of mixer blades can be coated.
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Test method: ASTM G65 with Silica sand
Abrasive-Feeder

Abrasive (Sand)

ASTM G65 is the widely recognised wear
resistance test which measures the material
samples’ volume loss after it is worn by 6000
turns of a rubber wheel with sand abrasive.
The lower the material loss, the better the
wear resistance and the lower the product
contamination.

Specimen

Rubber Wheel
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