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1 / Description of the research topic and the related thesis topic :
· Theme and research problem
Characterization of compatibility and adhesion mechanism on new polypropylene raw plastic materials and understanding of chemical and physical mechanism involved.
Paint film adhesion is linked to reactivity level with plastic material during spraying phases (with wet paint film), reactivity based on chemical mechanism between both materials and physical mechanism, mainly surface polar value. Since the use of new polypropylene materials, required to improve efficiency of molding process, compatibilities and adhesion test results are often not conform, despite the fact that usual surface parameters followed in monitoring plan are at the specified and required level, specified level validated as consistent with the final adhesion.
This study first on polypropylene could be extended to other materials (ABS, SMC,…) plastic materials being more nad more use on vehicles to comply to weight reduction.
In order to assure the right reactivity and the conformity, mecanisms involved in paint film adhesion have to be from new studied and considered to make sure about results.
· State of the art scientific
The paint adhesion is related to the gap of polarity that may exist with the plastic part. Flaming is then a solution to reduce this gap and increase the compatibility between the two materials. It is also highly dependent on the chemical reaction that can occur between the surface of the plastic and the paint (solvent, OH bond, reaction with polyolefins).
These two essential parameters could therefore be strongly impacted by the surface condition of the plastic parts, surface condition depending on the homogeneity of the injection process, the structure of the material or the modifications of chemical composition that can occur on the surface by migration during the storage or cooking phases of the parts
· Scientific locks addressed by the thesis
The surface condition characteristics to be taken into account to characterize the adhesion capacity of the surface have not been sufficiently understood in previous works. It is therefore necessary to enrich our knowledge of physicochemical phenomena at the plastic materials / paint film interface
These surface characteristics are related to the following elements:
· the influence of materials and the content of mineral component in plastic materials that can modify the molding process and then the surface characteristics. The understanding of the phenomena at the interface should make it possible to identify the influence of the critical molding parameters for the paint adhesion
· the surface activation is performed by a flaming operation. The level of activation is followed by an evaluation of the surface tension, the value of which varies according to the material and whose link with the paint adhesion has not been explained. Overflaming can cause plastic debonding of plastic layer at the upper surface of the plastic part.
· chemical compatibilities and reactivities between the two materials. The modifications and additives added to the new plastic materials can significantly change the adhesion paint, the formulas remaining confidential and unknown to the 2 actors (paint and plastic suppliers).


2 / Description of research activities (max. 1 page):
· List of research activities
Physico-chemical analysis of materials, surface characterization, study of plastic substrate / paint primer links, search of molding parameters, understanding of physicochemical mechanisms between materials
· Articulations of activities between RSA and the lab
Use of available equipment and industrial processes in Renault with wider opportunities for investigation in external / specialized laboratories, scientific support from university researchers. Opening to a larger dimension on similar materials used in other industries
· Methods used
Surface and Extreme Surface Analysis: XPS, Tof-SIMS, LIBS, Goniometer
Characterization of material structures: SEM, SEM High Resolution
Analysis of chemical components: IR, SDL
Others to be defined according to the analytical orientations and the axes of work
· Main deliverables
State of the art plastics and paint industry and bench on the technologies used.
Reports on the different stages of implementation of the molding and painting process.
Method of analysis of the plastic / paint compatibility according to the following axes
· Structure and surface condition plastic materials
· Migration phenomena of anti-oxidant / anti-UV additives, release agents
· Key phenomena during flaming (activation -O ° bonds, surface roughness, ...), characterization of surface condition after flaming and persistence over time
· Method of measuring surface tension in industrial conditions
· Chemical reactions causing paint adhesion, choice of products paints
· Study of the durability (maintenance of the adhesion of the painting thread after aging of the painted part)
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