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  EXECUTIVE SUMMARY 

Introduc)on 
Halo® tooling board is a high-performance material with unique 
environmental a:ributes, allowing users to significantly reduce CO2 
emissions. 

This summary provides an introducBon to our Halo® tooling board, specifically designed for 
those that are in a hurry and want to get an immediate impression of what this award-
winning material is all about. Further details can be found in the rest of the brochure and any 
specific queries can be forwarded to the Ru-bix office at info@ru-bix.com. 

Engineering 
Designed for today’s complex engineering applicaBons, the 
sustainable Halo® board is ideal for direct tooling applicaBons and 
can be used with epoxy/carbon-fibre pre-pregs.  

High Temperature Stability 
This board is on a par with tradiBonal epoxy boards. The high glass 
transiBon temperature and low coefficient of expansion renders it 
suitable for most engineering applicaBons. 

Low Global Warming Poten)al (GWP) 
This is what puts Halo® in a class of its own. Compared with 
polyurethane, polyimide and epoxy thermosets, the use of Halo® 
stands out as the obvious way to reduce CO2 emissions to the 
atmosphere. 

Automo)ve Applica)ons 
From low-volume niche vehicles to Formula 1 applicaBons, there is 
nothing to match the environmental credenBals of this high-
performing tooling board. 
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 Award Winning Product 

Presented to Ru-bix Advanced Materials at the Global Motorsport 
Symposium in London, the William Kimberley Green Tech award 
was in recogniBon of a game-changing product for the composites 
industry. 

Bio-Carbon Content (Cbio) 
Whilst the use of bio-carbon chemicals can be used to help reduce 
the GWP of a material, the quoted level of bio-carbon can be very 
misleading. For this reason, we no longer provide a Cbio value in our 
specificaBons. Instead, we provide the more meaningful value of 
GWP, reflecBng the actual level of CO2 emissions (pages 7-12). 

Recycled Plas)c Content 
In addiBon to compounds based on bio-carbon, Halo® contains 
products derived from single-use plasBcs. This iniBaBve was taken in 
order to help reduce the amount of plasBc sent to landfill sites. A  
Halo® Life Cycle Assessment shows that this process posiBvely 
impacts the environmental a:ributes of the tooling board. 

Ethically-Sourced Raw Materials 
Some bio-carbon products have been ‘outlawed’ for various ethical 
reasons. They o\en fail when evaluaBng worker’s labour rights, safe 
working pracBces, business ethics, child labour and fair wages. In 
addiBon, deforestaBon can lead to habitat destrucBon, much to the 
detriment of indigenous plant and animal species. We do not use 
‘outlawed’ products, including palm-oil based chemicals. 

Market Acceptance 
Since the introducBon of the first version of Halo® in 2023, the use 
of this high-performance, low GWP material has gained acceptance 
across many engineering faciliBes. This unique product, based on 
21st Century sustainable chemistry, is used in some of the most 
demanding applicaBons, parBcularly within the automoBve and 
aerospace sectors. Further advances will follow shortly. 
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Property Units Test Method Halo 
Density kg/m3 ISO 1183-3 800 
Hardness Shore D ISO 868 75 
Tensile Strength MPa ISO 527 33 
Tensile  Modulus MPa ISO 527 1850 
Compressive Strength MPa ISO 604 48 
Flexural Strength MPa ISO 178 35 
Flexural Modulus MPa ISO 178 1950 
Tg oC ISO 11359 135 
CTE 10-6m/m/oC ISO 11359 38 
Global Warming 
Potential kgCO2e/kg ISO 14040/IPCC 2.9 

Halo® Tooling Board TDS 
High-Performance, Low GWP, Engineering Tooling Board 

APPLICATIONS PROPERTIES 

• Direct Tooling 
• Cubing Models 
• Master Models 
• PaAerns 
• Thermoforming Tools 

• Fine Surface Structure 
• High Temperature Stability 
• Low Coefficient of Expansion 
• CompaHble with Epoxy 

Prepregs 
• Thermoforming Tools 

Please see Halo brochure for comparison with other thermoset materials 

3



 
 
 
 
  

 
 
 
 
 
  

 
 
 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 

  
 

  

BOARD SIZES: 1490 x 500 x 50 mm 
1490 x 500 x 75 mm 
1490 x 500 x 100 mm 
1490 x 500 x 125 mm 
1490 x 500 x 150 mm 

STORAGE: Halo boards should be stored flat in a dry place. 
Temperature varia@ons should be avoided during 
storage and transporta@on. 

HANDLING 
PRECAUTIONS: 

Good workplace ven@la@on must be in place during 
processing. In addi@on, workers must adhere to safety 
measures described within the Halo Safety Datasheet. 

LEGAL 
DISCLAIMER: 

Recommenda@ons and technical informa@on are 
provided in good faith, based on current knowledge and 
experience. However, due to varia@ons in storage 
condi@ons, storage period, substrates and site 
condi@ons, no warranty in respect of fitness for purpose 
can be inferred from this informa@on. The user must 
test the product’s suitability for the intended 
applica@on. Ru-bix Advanced Materials is happy to 
provide free-issue samples for this purpose. All orders 
are accepted subject to our current terms of sale, a 
copy of which can be obtained from the Ru-bix office. 

PROCESSING:                      The product should be at 20-25oC during processing. 

Contact: +44 1485-313020       enquiries@ru-bix.com 
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Performance 
Halo® boards are increasingly used within the composites 
industry, oTen in conjunc2on with epoxy prepregs.  
 
In terms of mechanical proper2es, Halo® boards are on a par 
with epoxy boards. Compression, tensile and flexural 
strength/modulus are virtually equivalent. 
 
Thermal proper2es, par2cularly Tg and CTE, are also very similar.  
Halo® has been successfully used in many high-temperature 
applica2ons, including direct tooling. 
 
Milling and sealing proper2es are also similar. Customers tend to 
indicate that Halo® and epoxy boards are essen2ally equivalent 
in terms of processing parameters. 
 

Formula(ng sustainable thermoset 
materials is a mixture of art and 
science. Following over 50 years of 
thermoset chemistry, our 
Chairman, Dr Barrie Colvin FRSC, 
has put together a series of 
compounds which can be regarded 
as our building blocks for current 
and future composite 
developments.  

Tradi&onal polyurethane based on petrochemical carbon atoms 
are coloured red. These need to be minimised. 

Essen2ally, we depict fossil-based molecules in the following manner: 
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Tradi&onal epoxy based on petrochemical carbon atoms 

Triglyceride material containing a high level of vegetable-based  (green) 
carbon atoms. 

Bio-carbon derived molecules are depicted with green-
coloured carbon atoms, normally obtained from a renewable, 
vegetable-based origin: 
 

There are many bio-carbon based chemicals available for use in 
the composites industry. They include alipha2c, heterocyclic and 
aroma2c species, each with their own a=rac2ve characteris2cs. 
However, the situa2on is changing all the 2me, as more work is 
carried out by our suppliers. The manner in which these new 
materials are used forms the basis of our R&D goals and 
ul2mately to our undisclosed intellectual property. 
 
However, the GWP associated with our composite materials can 
be significantly reduced by several means, in addi2on to the 
biocarbon content. For this reason, we choose to  refrain from 
providing biocarbon content in our datasheets, but prefer to 
provide the more relevant GWP figures, which relate directly to 
CO2 savings realised by the use of Halo® products. 
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The above graph depicts five of the main environmental impact 
categories commonly studied in Life Cycle Assessments. The 
respec2ve areas covered by the three thermosets (PU, Epoxy, 
Halo®) provide an overall comparison between them. The Halo® 
thermoset (blue line) has compara2vely li=le effect on the various 
impact categories. 
 
The level of emi=ed CO2 is measured by the Global Warming 
Poten2al (GWP), 2.91 kg CO2/kg for the current Halo®product. 
This low value, when compared with the two fossil-based 
polymers, arises as a result of the fundamental and very different 
processes involved in the manufacture of each type of product. 

Fossil-based thermosets exist as a result of a rather tortuous chain 
of petrochemical processes. The journey begins with crude oil and 
involves many energy-intensive steps to achieve the final product.  
 
On the other hand, the produc2on of Halo® boards involves a few 
simple, low-energy steps for the conversion of vegetable-based 
oils and resins to useful industrial chemicals. In addi2on, the 
Halo® manufacturing process incorporates refined waste products 
from the plas2cs industry. 
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CO2 Savings Compared with Epoxy Products 
 
When using Halo® in a manufacturing process, the low GWP 
provides a real opportunity to reduce the adverse environmental 
impact of the process. If you known the amount of tooling board 
that you plan to use on a project, simply contact us and we shall 
be able to provide you with the amount of CO2 that you will save 
by using Halo® in place of a conven2onal, fossil-based 
equivalent. This is readily calculated from the GWP figures for 
the relevant materials. 
 
For example, a recent automo2ve project saved  3.9 tonnes of CO2 
simply by using Halo® boards in place of a conven2onal fossil-
based product. 
  
Note the quote from Sir David A=enborough: 
 
 
 
 
 
 
 
 
 
 
 
“We have been pufng things off year aTer year. We’ve been 
raising targets, saying ‘oh well, if we do it in the next 20 years 
 ….. ‘  the moment of crisis has come.” 
 
At Ru-bix Advanced Materials, we are determined to make a 
significant contribu2on towards solving this ‘moment of crisis’.  
Thankfully, our customers feel the same way. Collec2vely,  we 
can all make a real difference. Look out for further significant 
advances as we con2nue to introduce more unique products 
during the course of 2025. 
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TECHNICAL NOTE 137 
(v. 5) 

Bio-Content & CO2 savings 

Introduc:on 
 
Tooling boards and other composite-related products are being 
modified in order to ensure that they become substan7ally more 
sustainable than at present. Composites UK has rightly 
emphasised that the industry will champion the “use of 
materials and chemicals from secondary and bioderived 
sources”.  

Bio-Carbon Content 
Tooling boards can easily take advantage of the changes in 21st 
Century polymer chemistry. As new chemicals are produced from a 
vegetable base, the Rubix approach lends itself to incorpora7ng 
these sustainable biomaterials into high-performance thermoset 
boards. We have developed a series of nine Bio-Res® products that 
form the backbone of our composite innova7ons. In some cases, 
the resin bio-carbon content can extend to 99%. Importantly, some 
tooling board grades also incorporate species derived from recycled 
plas7cs. 
 
However, biogenic carbon is only one aspect of our development 
programs. We must not lose sight of the fact that the important 
environmental property of any product relates to the level of 
emiMed carbon dioxide (CO2), expressed as the Global Warming 
Poten7al (GWP100).  
A great deal of effort has gone into the op7misa7on of tooling 
materials to reduce the GWP to very low values. Indeed, the most 
important impact category within LCA evalua7ons (ISO 
14040/14044) is the GWP. It is significant that this value may be 
related to the biocarbon content, but it is clear that the situa7on is 
more complex than that. As we head towards a situa7on where 
EPDs (Environmental Product Declara7ons) become commonplace, 
emphasis must be placed on emiMed CO2 and not on biocarbon 
content per se. 
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GWP and Tooling Boards 
Extending the issues described above to tooling board 
applica7ons, the principal objec7ves of Rubix is to develop a 
range of products with unprecedented sustainability 
aMributes, including the formula7on of materials with very low 
values of GWP100, but not necessarily containing very high 
levels of bio-carbon. 
 

Example 
Bio-based building insula7on products were studied by academics at 
Bath University, sponsored by the European Union Regional 
Development Fund. Various types of insula7on products were 
included, some of which were bio-based, others were based on 
‘non-renewable’ products, as shown below. 

It is evident that mycelium, which is 100% bio-based, has a higher 
GWP (3.9 kgCO2e/kg) than mineral wool (1.4 kgCO2e/kg). This is 
partly because mineral wool contains 25% recycled content and can 
be recycled at end-of-life. Even if the mineral wool is land-filled, it 
does not generate significant emissions. 
 
This example is one of many that demonstrates that a material with 
high bio-carbon content does not necessarily result in low CO2 
emissions. 
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GWP100 of Thermoset Materials 
The graph below depicts five of the main environmental impact 
categories commonly studied in Life Cycle Assessments. The 
respec7ve areas covered by the three thermosets (PU, Epoxy, 
Halo®) provide an overall comparison between them. The Halo® 
thermoset (blue line) has compara7vely liMle effect on the 
impact categories.  
 
The emiMance of CO2 is measured by the Global Warming 
Poten7al, currently at 2.91 kg CO2/kg for the Halo®product. This 
compares with 5.30 for a typical polyurethane and 5.93 for a 
typical epoxy board. The fossil-based products involve many 
energy-intensive steps from the conversion of crude oil into 
polyol and isocyanate raw materials. 

Radar diagram showing 5 principal impact categories commonly 
used in LCA evalua:ons 
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Summary 
 

1. The use of bio-carbon based raw materials helps in the 
development of composite products with low levels of CO2 
emissions. 

 
2. The use of compounds derived from recycled plas7cs can be 

advantageous in reducing CO2 emissions. 
 

3. Compounds with a high bio-carbon content do not 
necessarily have a low Global Warming Poten7al. 

 
4. Sustainable Halo® tooling boards can be used as alterna7ves 

to fossil-based PU and epoxy boards. 
 
 

CO2 Savings Compared with Epoxy Products 
When using Halo® in a manufacturing process, the low GWP 
provides a real opportunity to reduce the environmental impact 
of the process. The Halo® tooling board has a high Tg and a low 
CTE. It can be used directly with epoxy prepregs. In order to 
obtain an approximate CO2 saving, simply by changing from a 
fossil-based product to a low GWP material, the following 
equa7ons can be used: 
 
If the volume of tooling board used in a project is known (in 
cubic metres), mul7ply this volume by 2.27 to obtain the CO2 
saving, in metric tonnes. 
 
Or, if the weight of the tooling board is known (in kg), mul7ply 
the weight by 0.00302 to obtain the CO2 saving.  
For example, a recent project used 1300kg of Halo® tooling 
board, giving a CO2 saving of 3.9 metric tonnes compared with 
the use of an epoxy equivalent. 
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Halo® Tooling Board 
Performance and CO2 savings 

Introduc:on 
Halo® tooling board is a hybrid syntac2c 
polymer based on sustainable raw 
materials. It is characterised by high 
mechanical and thermal performance 
and formulated from chemicals that 
significantly reduce the level of emi=ed 
carbon dioxide to the environment.  
 
Halo® is unique and is the result of 
many years of experience with 
thermosets derived from bio-carbon 
deriva2ves. As it penetrates further into 
the composites industries, par2cularly 
in the automo2ve and aerospace 
sectors, a growing number of engineers 
are excited about the combina2on of 
high performance and environmental 
benefits. This proven performance 
recently led to the presenta2on of the 
William Kimberley Green Tech award to 
Ru-bix Advanced Materials at the World 
Motorsports Symposium in London. 
 
 
 

Polyurethanes, epoxies and other thermoset 
materials have been available since the 1930s. 
Surprisingly, many of today’s products are based 
on vintage chemistry from that 2me period. 
Our aim is to provide our en2re product range 
based on 21st Century chemistry, a chemistry that 
has sustainability at its core. 
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