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General objectives of companies in precompetitive research

Research topics that are upstream from new product development and are not well-funded by public money 
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My own timeline at the PP program of the DPI

• 2010 : First contact  and participation to first DPI event: nanocomposite workshop in Eindhoven
• March 2011 : start as scientific chair of the PP program area.
• In 2011 there are 9 companies in the TA Performance Polymers

2011 – 2013 : Jan Stamhuis as PAC
2013 – 2015 : Ronald Korstanje as PAC

In 2015 start of DPI 2.0 with significant changes in the organisation and funding structure

From 2015 until now: For PP the PAC is Denka Hristova-Bogaerds

In 2016 PP 2.0 started with four companies : Sabic Specialties, Teijin Aramid, AkzoNobel and Shell

In 2014 the Dutch government announces a drop of funding from 7 M€ annually to zero in three years

First focused call for proposals of DPI PP 2.0 in 2016



Performance Polymers Program: Industry Partners

2012

Material producers Converters End Users 

2022



Performance Polymers Program: Academic Partners 2012

NL

Europe

6 Dutch Universities and 5 European Universities



Performance Polymers Program: 29 Academic Partners in 2022
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Stability and long 
term performance

Polymer and 
Network Chemistry 
and Modification 

Processing for 
Properties, Physics, 
Modelling

Advanced 
reinforced 

thermoplastics and 
synthetic fibres

Topics in performance polymers (May 2012)

9 active projects many on 
bio-based new chemistries

7 active projects on molecular
modeling, continuum modeling , 
tribology

8 active projects on nanocomposites, 
short fibres, mainly structure-properties

5 active projects on aging, 
degradation and self-repairing

29 active projects



Performance Polymers Program: Current Focus Areas 

New modelling & 
experimental 
strategies for 

enhanced durability 
& performance 

Polymer and 
composite 
Processing

Recycling / 
Reprocessing / 

Recovery 

• Processing of complex multiphase 
polymeric systems

• Linking rheology to polymer molecular 
structures, morphology & performance

• 3 projects, 3 PhDs, 2 post-docs,                     
5 Universities

• Advanced analytical & non 
destructive methods

• Surface treatment for enhanced 
polymer performance 

• Informed design of novel polymeric 
high performance barrier materials 

• 7 projects, 7 PhDs, 2 post-docs,           
9 Universities

• Reversible bonds for re-use / 
recycling of composites & 
thermosets

• Composites recycling / re-processing
• 5 projects, 3 PhDs, 2 post-docs,         

5 Universities

• Composite Fatigue
• Chemical & Mechanical ageing in polymers
• Electrical ageing 
• Impact mechanism in polymer composite 
• Effect of multiple fillers on 

electrical conductivity
• 10 projects, 13 PhDs, 

8 post-docs, 14 Universities Exploratory 

Technologies 



Some highlights of the performance polymers program over 25 years



Polymer Mechanics and Materials : ~ 50 papers and 2500 citations in 25 years

Characterization and modeling of plasticity in polymer glasses

236 citations

68 citations

66 citations



49 citations

J Appl Polym Sci. 2021;138:e50382.

4 citations

Modeling of Semi-crystalline polymers



Continuum modeling of polymer processing: ~50 papers and 1300 citations (1999-2022) 

27 citations
112 citations

Journal of Non-Newtonian Fluid Mechanics 235 (2016) 125–142

Journal of Colloid and Interface Science 298 (2006) 369–394



Atomistic modeling of polymer glasses : 11 papers and 650 citations

245 citations

Polymer Science, Ser. C, 2013, 
Vol. 55, No. 1, pp. 212–218

Computer Physics Communications 249 (2020) 107008



Composites Science and Technology 227 (2022) 109569

Since 2017: Experimental and modeling approach to characterize damage in long-fiber composites

2 projects in parallel: University of Ghent and TUDelft

International Journal of Solids and Structures 250 (2022) 111697



•New materials/engineering solutions

•providing the best compromise cost/performance

•enabling new functional applications

•Understanding Fundamental polymer and system properties 

•Molecular properties of polymers

•System properties

•Understanding Polymer Processing

•Flow and solidification properties 

•Cross linking

How have the objectives of the PP program evolved ? 

New methodologies for lifetime prediction
- understanding degradation

Circular economy

Recycling stategies
Controlled degradation
Renewable resources
Energy materials

Understanding Properties of Composites and 
Heterogenous Materials

electrical, mechanical, permeability

2012 objectives 2022 objectives





Physics of crystallization of PE : ~ 35 papers and 1400 citations (2006-2017)

172 citations
103 citations

Macromolecules 2011, 44, 4952–4960


