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Intrinsic sustainable Twaron 

KIVI NIRIA excursion: November 28th 2013, Emmen 
 
Teijin Aramid: Marjan Kamer, Harrie Bosman 
 
 



 

Chain approach 
From cradle including 
end of life 

the CHAIN  

Earning more money 
More profitable 
business  

ECONOMIZE               in a SUSTAINABLE way 

Positive effect on  
The Environment 



Cradle Suppliers Teijin Aramid Customers End 
users 

End of 
Life 

Building solutions along the Value Chain   

Enlarge the gain Reduce the pain 

Align the chain 



But how? 

4 

ECONOMIZE the CHAIN in a SUSTAINABLE way 



Gert Frederiks- CEO 
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Interview Sterk (oktober 2013): 
 
Zeg Gert, 
Vragen klanten tegenwoordig nog wel om duurzaamheid? 
 
‘Ja, Twaron is van nature een duurzaam product  wat in vele toepassingen tot uitdrukking komt. 
Bijvoorbeeld omdat het licht is in gewicht en vaak veel langer mee gaat. Daarin zijn klanten 
geinteresseerd. Ze willen niet voor duurzaamheid alleen betalen, het moet ze ook geld opleveren.  
 
Bij aankoop is Twaron vaak duurder dan een alternatief materiaal, maar het betaalt zich terug in de 
tijd. Dat moeten we aantonen, want dan laten we zien dat duurzaamheid voor klanten geld betekent.  
 
Dit doen we door voor de klant te berekenen wat hun kostenvoordeel is als ze Twaron gebruiken.  
 
Onze focus voor duurzaamheid ligt dan ook in die rekenmodellen. Neem nou gasflessen. Met 
Twaron zijn die lichter waardoor de tranportskosten drastisch omlaag gaan. We hebben harde cijfers 
waarmee we dit kunnen aantonen. Daar reageren klanten op’.  



Intrinsic sustainability of Twaron in applications 

Light 

Strong 

           
Resists 
heat 

   Endurance 
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Density 1.44 g/cm3 

LOI - 29-37%  
Decomposition 500 oC 

Tens. Strength 2.4-3.6 GPa 
Tenacity 1.65 – 2.5 N/tex 

Low maintenance 
No corrosion 
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Density wordt bepaald aan Twaron op basis van buoyancy (verschil in gewicht in lucht en in een vloeistof).
Sterkte, rek en modulus kennen jullie wel. Wij meten volgens ASTM normen.
Decomposition: Er is niet echt een internationale norm maar bij die temperatuur gaat Twaron gewicht verliezen.
LOI: The limiting oxygen index (LOI) is the minimum concentration of oxygen, expressed as a percentage, that will support combustion of a polymer. It is measured by passing a mixture of oxygen and nitrogen over a burning specimen, and reducing the oxygen level until a critical level is reached.
 Understanding Tensile Strength of Material and the Measurement Units�A Gigapascal is unit of measure for strength of material. The strength of tethers (ribbons or rope) is usual the tensile strength. Tensile strength is how much force is needed to pull the tether until it breaks/fails. How strong a tether for a given amount or density of material is important. Grams per cubic centimeter (g/cc or g/cm**3) are used to measure the density. 1 gram per cubic centimeter is the density of water
Specific tensile modulus�Tensile modulus related to the specific gravity.�It is expressed in N/tex (1 N/tex = 10.2 g/dtex or 11.3 g/den).�It is calculated by the relation:�Specific tensile modulus (N/tex) = Tensile modulus (GPa) / Specific�gravity (g/cm3)
��One N/Tex is the same as One GPa per gram per cm3 is the same as one mega Yuri. 
The units for measureing specific strength (or tenacity) are confusing - traditionally, people use either GPa-cc/g for the former, and N/Tex for the latter. These two units are the same in fact, and are equal to 1E6 N-m/kg [one million newton meters per kilogram], which is what the pure metric unit should be - force per linear density.��To end confusion once and for all, we propose to name the pure metric unit for both specific strength and tenacity as a Yuri (in honor of Yuri Aatsutanov), and so a tether with a linear tensity of 0.001 kg/m that breaks at 1000 N will have a breaking strength of 1 Mega Yuri.
 





How to materialize?  

Quantification of 
 benefits 

Sustainability is 
business 

Reliable tools Service Skills  
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But how? 
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Sustainable solutions leading to Business 

Customer Benefit Model (CBM) 

 
Stage gate process based on Financial and LCA elements 

Inspired by Eco-Efficiency Analysis 

TOOL is: 



Customer Benefit Model 

Conveyor belts 

Case studies: 
Comparison Twaron vs steel (current mainstream solution) 

LoW8 (gas)Cylinders Mining cables Conveyor belts 

http://www.google.nl/url?sa=i&rct=j&q=mine+double+drum&source=images&cd=&cad=rja&docid=Ei6mlKjinGmBMM&tbnid=AbqQYXMA5DkH4M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.mining-technology.com%2Fcontractors%2Fwinding%2Fhepburn%2Fhepburn1.html&ei=zFJ1Uaa4BKOp0QWmk4HACA&bvm=bv.45512109,d.d2k&psig=AFQjCNGPCBQ-DU8NK7UCpHCgIAfEf8QC0Q&ust=1366729705953278


Case study: Existing  
Conveyor coal belt in South Africa 

The Optimum collieries, Mpumalanga province, South Africa 

• Long haul, heavy duty conveyor belt systems 
• Steel versus Twaron reinforced 
• 5,3 km conveyor belt system 
• Pay load: coal 
• Speed 5,75 m/s 
• Capacity 2200 t/hr 
• Power need 1500 kW 



Conveyor belts: Scenario’s 
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Main stream:  
Conveyor belt with Steel wire  

Alternative 1:  
Twaron instead of Steel wire 

WEIGHT 
334 t 

WEIGHT 
200 t 
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Another proofpoint is synthetic Twaron ropes for deep mining.
A limiting factor in deep mining is the weight of the steel cable itself:

The weight of a Twaron rope is only 25% of the steel cable.
Reduction of this cable weight can save energy in case of the same payload per hoist. (similar payload)
Another possibility is to use the weight difference to increase the payload per hoist. 
This leads to a higher throughput of the mine
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