
APPLICATION NOTE

Equipment for Solar and Electronic Silicon Manufacturing
The use of the Hardide® coating on equipment for crushing, sieving and transporting Si 
powder and for the growth of Si monocrystals significantly improves Si purity and its 
electronic properties including the minority carrier lifetime (MCLT).

Problem

● Solar and Semiconductor Si monocrystals are grown from molten crushed polycrystalline Si, mostly using
the Czochralski method;

● Crushing, sieving, transporting and loading abrasive Si powder into crucibles wears steel tools and
containers. This adds debris from ferrous metals (Fe, Ni, Cr) which contaminates the poly-Si and
negatively affects the electronic properties of produced mono-Si;

● Typical Solar-grade polycrystalline silicon specification sets a very low limit on Total Bulk Metals (Fe, Cu,
Ni, & Cr) ≤ 10.00 ppba. Electronic grade Si has even higher purity requirements.

Solution

● The application of the Hardide coating on Si powder preparation and handling equipment significantly
reduces the amount of steel wear debris contaminating Si powder;

● In the ASTM G65 abrasive wear test, the Hardide-T coating outperforms stainless steel by a factor of
460x, thus the coating reduces wear by a factor of 460x

● Being non-ferrous, Hardide coating contamination has a lower effect on Si electronic properties;

● As a result, Si monocrystals show improved MCLT (minority carrier lifetime) - one of the key
characteristics of the quality of the material.

Hardide Coatings Limited 
9 Longlands Road, Bicester, Oxfordshire OX26 5AH, UK 
Tel: +44 (0)1869 353 830

Email: info@hardide.com

Hardide Coatings, Inc. 
444 Hollie Drive, Martinsville, VA 24112, USA 
Tel: +1 (832) 491-4720

www.hardide.com



Further Information
UK & Europe 
Robin Gillham - VP Energy 
M: +44 (0) 7949 292 719 

North America: 
Mark Hanania - Director of Strategic Business
C: +1 (832) 491-4720 

Test method: ASTM G65 with Silica sand

ASTM G65 Wear Rate Test Results
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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.
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Coating

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, Hardide-T outperforms stainless steel by a factor of 460x, dramatically 
reducing wear and steel debris contamination when handling abrasive Si polycrystalline powder. The 
Hardide CVD coating is crystallised atom-by-atom from gas media. This enables the conformal coating of 
both internal and external surfaces, complex shaped parts and non-line-of-sight areas. The coating can be 
applied to a large variety of steel components including liners, sieves, screws, and hoppers. The coating 
layer has virtually 0% porosity. 


