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Market-Led Innovation 
Hybrid Moulding 

• Drivers 
– Manufacture of complex shape parts 

– Reduction in recurring costs 

– Geometrical optimisation 

– Functional integration 

– Improved mechanical performance 

– Improved damage tolerance 

– Ease of processing 

• Approach 
– Investigate hybrid technology opportunities for complex-shaped structural parts 

 

 

 
 



Current Hybrid Technologies 
Overview 

• Overmoulding Basics 
– Overmoulding metals is an old technology 

– Overmoulding composites 
• Pre-consolidated laminate – ‘organo-sheet’ 

• Melt the matrix 

• Thermoform the laminate 

• Injection mould structures onto the surface 

• Challenges 
– Control of fibre orientation during forming 

– Another heat cycle for the laminate matrix 

– Post-moulding operation to remove the excess laminate 

– Uniform laminate thickness 

 

 

 
 

Melt the composite matrix

Mount the laminate on a frame

Position the laminate in the gap 
between the open mould tool

Close the mould tool and form the 
laminate to the desired shape

Inject the polymer to form 
the ribs etc

Cool and eject



Advanced Hybrid Technologies 
Overview 

• Ideal Process 
– Pre-form the composite laminate to the net shape 

– Design the laminate to maximise the performance 

– Necessitates being able to vary the thickness of the laminate 

– Mount the net shape into a mould tool 

– Inject the polymer onto the surface 

– Cool and eject 

• Benefits 
– Laminate fibre structure does not change 

– No post moulding operations 

– Lower energy requirements = lower costs 

• Challenges 
– Potential for variations in laminate thickness 

 
 

 

 
 



Initiating the Bond 
Overview 

• Bonding 
– Molecular scale bonding requirements 

• Compatibility of the resins/same resin 

• Similar mechanical properties 

• Similar levels of crystallinity 

– Resin combinations 

• Moulding PEEK onto a solid PEEK laminate does not work 

• Energy available from the melt is not sufficient to melt the solid surface 

 

 

 

 
 



New Material Solutions 
Victrex Developments 

• New VICTREX® PAEK-Based Polymer 
– Lower processing temperature than PEEK 

– Crystallises quickly 

– Mechanical properties similar to PEEK 

• Laminate 
– Continuously-reinforced thermoplastic composite 

– Based on a 280g m-2 5-Harness satin carbon fabric with 50% fibre volume 

• Overmoulded with VICTREX PEEK Polymer 
 

 

 

 

 

 
 

*Composite laminate furnished by TenCate 



New Hybrid Technology 
Victrex Developments 

PEEK moulded surface Composite surface 

Good 
bonding 



New Hybrid Technology 
Victrex Developments 

• Structural Aerospace Bracket 
– Composite insert made using new VICTREX® PAEK-based polymer 

– Injection moulded component made from VICTREX PEEK polymer 

– Manufactured by Tri-Mack Plastics Manufacturing Corp. 

 

 

 

 

 

 

 
 



Potential Applications 
Aerospace Industry 

composite rear plate

composite front plate

injection moulded fillet
composite insert

injection moulded bracket

composite insert

injection moulded bracket

Red – VICTREX® PEEK injection moulding polymer 
Grey/black – New VICTREX PAEK-based polymer 



Have A Question? 
Contact Us! 

If you have questions regarding our new polymer and             

hybrid moulding technology, please contact… 

 
Robert Mazzella 

rmazzella@victrex.com 

+1-610-391-0313 (Office) 

+1-484-626-2955 (Mobile) 
 

 

 

 

 

 

 
 



Disclaimer 
Victrex plc believes that the information contained in this presentation is an accurate description of the typical 
characteristics and/or uses of the product or products, but it is the customer's responsibility to thoroughly test the 
product in each specific application to determine its performance, efficacy and safety for each end-use product, 
device or other application. Suggestions of uses should not be taken as inducements to infringe any particular 
patent. The information and data contained herein are based on information we believe reliable. Mention of a 
product in this documentation is not a guarantee of availability. Victrex plc reserves the right to modify products, 
specifications and/or packaging as part of a continuous program of product development. Victrex® is a registered 
trademark of Victrex Manufacturing Limited. VICTREX PIPES™ is a trademark of Victrex Manufacturing Limited. 
PEEK-ESD™, HT™, ST™ and WG™ are trademarks of Victrex plc. VICOTE® and APTIV® are registered 
trademarks of Victrex plc. 
  
VICTREX PLC MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING,WITHOUT LIMITATION, A 
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR OF INTELLECTUAL PROPERTY NON-
INFRINGEMENT, INCLUDING, BUT NOT LIMITED TO PATENT NON-INFRINGEMENT, WHICH ARE 
EXPRESSLY DISCLAIMED, WHETHER EXPRESS OR IMPLIED, IN FACT OR BY LAW. FURTHER, VICTREX 
PLC MAKES NO WARRANTY TO YOUR CUSTOMERS OR AGENTS, AND HAS NOT AUTHORIZED ANYONE 
TO MAKE ANY REPRESENTATION OR WARRANTY OTHER THAN AS PROVIDED ABOVE. VICTREX PLC 
SHALL IN NO EVENT BE LIABLE FOR ANY GENERAL, INDIRECT, SPECIAL, CONSEQUENTIAL, PUNITIVE, 
INCIDENTAL OR SIMILAR DAMAGES, INCLUDING WITHOUT LIMITATION, DAMAGES FOR HARM TO 
BUSINESS, LOST PROFITS OR LOST SAVINGS, EVEN IF VICTREX HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES, REGARDLESS OF THE FORM OF ACTION. 
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