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ALLOY POWDER DESCRIPTION

Wear Pro 62 40% NiSiB + 60% 
spherical tungsten 
carbide

Durmat 520 Steel with high Cr, 
Ni and Mn

Durmat 564 Steel with high C 
and Cr

SAE 420 Martensitic 
stainless steel

Dr Kent explained that to achieve 
the same groove profile after 
cladding, more material needs to be 
applied to the bottom of the groove, 
and less to the side walls (flanks). 
They therefore investigated ways of 
using lesser cost material in the root 
of the grooves, and the techniques 
were successful in providing a 
smooth surface with no significant 
defects.

A new project was submitted to SRA 
for consideration in 2017 where the 
techniques would be tested in the 
2019 / 2020 seasons.

The project was unsuccessful due to 
concerns about adoption of the SG 
iron roll shells and the options for 
sourcing the laser cladding. Dr Kent 
said that the research team would 
address these issues and re-submit 
for funding.   

For more information,  
contact:  Dr Geoff Kent on  
g.kent@sugarresearch.com.au 
or (07) 3138 1185.

(Above left) The researchers investigated rolls 
that are made SG iron as part of the project. 
(Above right) Cleaning mill rolls in preparation 
for testing different materials for coating. 

A recent project has been 
undertaken to investigate new 
ways to reduce the cost  
of maintaining mill rolls. 

Sugarcane mill rolls are the 
principal components of the 
milling process where the cane is 
crushed to separate the juice from 
the fibre. Because these are high-
wear components that need to be 
reshelled every few years and also 
need to be regularly maintained 
during the season, this project has 
looked at ways of prolonging their 
life. The research team looked at 
options for coating mill rolls to make 
them more durable, to reduce the 
costs over their life.

This SRA-funded project was 
conducted by Dr Geoff Kent (QUT) 
and Dr Nazmul Alam from CSIRO.

Dr Kent said a process using 
tungsten carbide chips to provide 
a rough roll surface, without arcing, 
had been previously developed.

CSIRO had also developed a welding 
material to coat and increase the 
durability of grey cast iron using 
plasma-transfer arc welding (PTAW).

Several techniques were 
investigated, but the researchers 
encountered a number of challenges 
during their project. 

“We determined that PTAW is not the 
right technology for the job,” Dr Kent 
explained at recent research updates 
for the industry. “The long nozzles 

required for the process created  
a lot of splatter and overheating of 
the nozzle.”

With the PTAW ruled out, the 
researchers also investigated MIG 
welding and laser cladding. While 
these technologies showed more 
promise, there were challenges 
applying a uniform coating to the 
surface of the iron, meaning the final 
result was not satisfactory. 

“The grey cast iron used in sugar mill 
rolls is not well-suited to welding, 
because it was designed to form 
globules of weld material that are 
rough to help grip the cane,” Dr Kent 
said. “Unfortunately, this also means 
we couldn’t create a smooth surface 
for cladding.”

The researchers persevered and 
investigated rolls that are made of 
SG iron, also known as ductile cast 
iron. This material had been the 
subject of research in the past but 
had not been adopted because it 
was not readily available at the time. 

“However, there are now suppliers 
willing to sell SG iron rollers and 
there are a few being used in the 
Australian industry. With SRA’s 
approval of the project variation, 
Nazmul looked at a series of nine 
different materials that could be 
applied to the SG iron rolls.”

This was then narrowed down to four 
promising candidates for further 
testing: 

Research looks to 
improve mill rolls 
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