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• Carbon Fiber production and properties overview 

• Thermoplastics versus Thermosets 

• Importance of sizings for Thermoplastics 

• Thermoplastic UniDirectional Tapes (TPUD) 

• Thermoplastic Woven Fabrics (TPWF) 

• Thermoplastic Consolidated Laminates (TPCL) 
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Solvent  Monomer 

Polymerization 

Filtration 

SPINNING 

Washing Surface Treatment Drying Stretching Packing 

 Precursor (PAN) Production Process 
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Stretching Oxidation Carbonization Surface Treatment Winding 

LT 
HT 

LT 

Carbon Fiber Production Process 

 Complex chemical plant: nitrogen, energy, toxic exhaust fumes 

 Substantial plant size 200m length, 18m height 

 Three shift, 24 hours production process on 360 day/year 

 2kgs of PAN for 1kg of carbon fiber  
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Tenax carbon fiber production line 
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Reinforcement Products 
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Thermoplastics versus Thermosets 
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*more difficult 



IMPORTANCE OF CARBON FIBER SIZINGS FOR 

THERMOPLASTICS 
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Thermoplastic Unidiretional tapes comparison 
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SEM Pictures 
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Tenax® TPUD: Part making 

TPUD 

Hand Lay-up + Local welding  

(HLY) 

Automated Tape Laying  

(ATL) 

Automated Fibre Placement  

(AFP) 

Vacuum bagging 

Oven 

Autoclave 

Static Press 

5-30 min 

(consolidation time) 
Without debulking 

(time saving vs. TS) 

Similar to Thermoset Prepreg 

Lay-up Consolidation 

using heat & pressure 

Filament Winding 

(FW)  

(semi)-Continuous  

Press Forming (CPF)  
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Tenax® TPUD 

1mm 

TPUD PEEK-HTS40 laminate  

out of 8 plies (+/- 45°) 

  

136 µm 

Tenax®-E TPUD PEEK-HTS40  
 

 

TPUD PEEK-HTS40 

 

 
 

Press consolidated laminate 

• Press and vacuum consolidation possible    

• Low sensitivity of cristallinity to cooling rate  35 +/- 3 % 

• Low void content in TPUD and Laminate  < 2 % 



TPUD Mechanical Properties 
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TPUD Mechanical Properties 
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Thermoplastic Woven Fabric 
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TPCL: Part Making 
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Premium Aerotec Gmbh Corporate Video 

TPCL Part Making 
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Source: Premium Aerotec Website 
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TPCL Technical Characteristics 



Glass Fabric surface ply for Corrosion Protection 
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Bronze Mesh for LSP 
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TPCL: Mechanical Properties 
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Thermoplastic Consolidated Laminates 
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Thermoplastic Consolidated Laminates 
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Thermoplastic Consolidated Laminates 
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Technology Readiness Level 
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