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Have you supervised Vacation Internships before?  
Yes



	

	
	
	
	

	
	RESEARCH PROJECT

	2 (a)
	Title of project: (no more than 220 characters)

	
	

	
	Numerical study of surface profilometry of thermoplastic composite (TPC) laminates: healing and repair modelling

	
	

	(b)
	Description of the proposed project (no more than 700 words) outlining: 

	
	i)  Background to the project;
ii) Aims and objectives.  Any key hypotheses to be tested or questions to be asked.  What you hope to achieve during the period of research;
iii) Methods experimental design and methods;
iv) Brief outline of a timetable of work.
Please note that continuation of undergraduate projects will not be considered.


	
	Thermoplastic-based composites possess several advantageous characteristics, including reparability, self-healing capability, and the possibility of fastener-free joining processes through localized heating above the thermoplastic melting temperature. Owing to these benefits, thermoplastic composites are receiving increasing attention in high-performance engineering sectors, particularly in aerospace applications where lightweight structures, damage tolerance, and manufacturing efficiency are of significant importance. Compared with conventional thermoset composites, thermoplastic composites also offer shorter processing times, improved impact resistance, and greater recyclability, making them attractive for next-generation sustainable aerospace structures.
Several heating and welding techniques are currently available for the joining and repair of thermoplastic composites, including friction welding, ultrasonic welding, laser welding, and induction welding. In these processes, heat is applied to raise the thermoplastic matrix above its melting temperature, allowing molecular diffusion and consolidation between mating surfaces. Subsequent cooling under controlled conditions enables the formation of a bonded interface with restored structural integrity. The quality and strength of the welded or healed region depend strongly on the degree of intimate contact achieved between the mating composite surfaces. Therefore, accurate characterization of surface morphology and roughness parameters is essential for understanding and predicting the healing behaviour of thermoplastic composite structures.
At present, our research group relies on surface profile parameters reported in the literature for different types of composite materials. However, these parameters do not accurately represent the thermoplastic composite systems currently being investigated within our project. Since the surface characteristics of thermoplastic composites can differ significantly depending on material composition, manufacturing route, fibre architecture, and processing conditions, the use of generalized literature data may reduce the accuracy of healing and repair models. This creates a need for a more representative and material-specific characterization approach.
The proposed internship project addresses this research gap by analysing the surface characteristics of thermoplastic composites using Fast Fourier Transform (FFT)-based methods. High-resolution surface profilometry scan data will be provided to the internee for detailed analysis. The project will focus on transforming the measured surface scan data into parameters compatible with Cantor set fractal theory, which can subsequently be incorporated into predictive healing and repair models for thermoplastic composite structures. Fractal-based surface characterization approaches are particularly valuable for representing complex multi-scale surface features that conventional roughness parameters may not fully capture. A key hypothesis of the work is that material-specific fractal characterization of thermoplastic composite surfaces will improve the predictive capability of existing healing and repair models when compared with the use of generalized literature parameters. The proposed work is well suited for completion within the 12-week duration specified in the internship guidelines. The initial weeks will focus on literature review and familiarization with profilometry and FFT analysis methods. The middle phase of the internship will involve detailed processing and analysis of surface scan data, followed by fractal parameter extraction. The final phase will concentrate on interpretation of results, validation of findings, and preparation of technical documentation and presentations.

Following are the key aims and objectives of the proposed summer internship:
· The primary aim of this internship is to use FFT for analysing thermoplastic composite surface morphology and generating reliable fractal constants
· Different material systems will be studied showing the variability 
· The surface data will be used in the already developed coupled healing and intimate contact model at Brunel composite centre



	Q3
	What techniques/training will the scholarship provide?  (no more than 150 words)

	The scholarship provides training in composite mechanics theory, as well as hands-on experience in composite manufacturing and testing. Furthermore, the data generated by the internee will be utilized in the welding of aerospace structures to predict the healing behaviour of thermoplastic composites. The internee will also have the opportunity to contribute to the healing modelling of composite structures, which is a highly specialized and valuable skill.



	Q4
	How does this research relate to work being carried out in the supervisor’s laboratory?  (no more than 100 words)

	At Brunel composite centre (BCC), we are working on the development of numerical models for healing and repair of thermoplastic composites. Our group has already developed a coupled healing and intimate contact model which uses the Fractal canter set constants from the literature. The internee will work to contribute to the model in terms of the characterization of matting surfaces. The internee will be provided different sets of data taken with surface profilometry to be analysed using Fast Fourier Transform (FFT). So, the proposed work has a close relevance to our lab and our ongoing research work.        



	Q5
	Please provide a short statement outlining the arrangements that will be put in place to supervise the student (no more than 200 words)

	

	The internee will participate in regular meetings, both on-site and remotely, to monitor progress, discuss research outcomes, and receive timely technical guidance and feedback. These interactions will ensure continuous support throughout the internship and facilitate effective collaboration with the research team.
In addition, appropriate on-site facilities and resources will be provided, including dedicated desk space, laboratory access, computing resources, and any other necessary arrangements required to successfully carry out the research activities. The internee will also benefit from a professional research environment that encourages learning, innovation, and the development of practical research skills.
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