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Rotational moulding has long held 
a unique place in the plastics 
manufacturing world. At first 
glance, its appeal is clear: the 
process is remarkably simple and 
versatile, capable of producing 
hollow plastic parts of almost 
any shape or size. By placing 
a measured amount of plastic 
powder into a hollow mould, 
heating it, and rotating it around 
two axes, the molten plastic evenly 
coats the interior surfaces to form 
the final product. Unlike other 
moulding techniques, it requires 
no pressure—meaning moulds 
can be lightweight, lower-cost, and 
easier to manufacture.

This flexibility has enabled 

rotational moulding to be used for 
a wide variety of applications—
from tiny hearing aid components 
to massive 70,000-litre tanks, and 
everything in between, including 
kayaks, toys, medical devices, and 
traffic cones. The low tooling cost 
also makes it well-suited to small 
production runs that would be 
uneconomical with more capital-
intensive processes like injection 
or blow moulding.

Another advantage is its ability 
to produce parts with thin and 
consistent wall thicknesses, while 
naturally reinforcing corners due 
to material accumulation during 
rotation—enhancing structural 
integrity without the need for 

additional processing.
Yet despite these strengths, 

rotational moulding remains 
a niche player in the plastics 
industry, accounting for just 1% of 
global plastic production. The main 
reason? Its near-total reliance on 
a single material: polyethylene, 
which makes up an estimated 
97% of all materials used in the 
process.

The Polyethylene Bottleneck
Polyethylene’s dominance is 
rooted in its excellent suitability 
for the process. It offers low melt 
viscosity, thermal stability, ease 
of grinding into fine powders, and 
resistance to degradation at high 
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temperatures—characteristics 
few other polymers share. And 
with a wide range of grades 
available—varying in density, melt 
flow index (MFI), and chemical 
composition—polyethylene has 
proven adaptable across many 
applications.

Additives have further expanded 
its capabilities. For example, 
hexene and butene are commonly 
incorporated to enhance impact 
strength and stiffness, while 
peroxide-based additives can 
induce cross-linking between 
polymer chains, improving 
chemical resistance and enabling 
applications like aggressive 
chemical storage. Other additives 
can render polyethylene flame 
retardant, electrically conductive, 
or antibacterial.

However, despite these 
innovations, there are limitations 
polyethylene simply cannot 
overcome. For certain high-
performance applications, no 
amount of chemical tweaking 
will make it suitable. As a result, 
rotational moulding has been 
effectively shut out of markets 
that demand higher strength, 
temperature resistance, or 
specialized functionality.

Beyond Polyethylene: Expanding 
the Horizons
For the industry to grow and 
reach its full potential, rotational 
moulding must evolve beyond 
polyethylene. The challenge lies 
in finding alternative polymers 
that can meet the strict material 
requirements of the process—
low melt viscosity, powder 
form, thermal stability—while 
offering enhanced performance 
characteristics.

Some progress has already 

been made. For example, 
fluoropolymers such as 
polyvinylidene fluoride (PVDF) 
are high-performance materials 
that can be rotationally moulded 
and are resistant to both high 
temperatures and chemical 
attack. PVDF enables moulders to 
replace steel in applications like 
chemical storage tanks, opening 
entirely new markets.

Another promising material 
is polyamide-6 (nylon), which 
companies like Matrix Polymers 
has adapted for rotational 
moulding. Nylon offers the 
strength and durability needed for 
demanding applications—such as 
hydraulic tanks, traditionally made 
from steel. With the automotive 
industry seeking lighter, more 
fuel-efficient designs that 
reduce CO₂ emissions, replacing 
metal with plastic is a priority. 
Rotationally moulded nylon tanks 

represent a compelling solution.
The Road Ahead
Rotational moulding is unlikely 
to see polyethylene dethroned 
any time soon. It remains an 
affordable, reliable, and incredibly 
versatile material. But expanding 
the material palette available 
for this process could unlock a 
wave of innovation and market 
expansion. Techniques such as 
cryogenic grinding, the use of 
antioxidants, and moulding in inert 
environments like nitrogen can 
make a wider range of polymers 
viable—if manufacturers are 
willing to adapt.

The future of rotational 
moulding hinges not just on 
refining the process, but on 
diversifying the materials that 
can be used. Only then can the 
industry break free of its current 
limitations and fulfil its potential 
in high-performance, high-value 
applications. R
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