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1. General information

Objectives of the subject

The objective of the subject is for the student to understand that the modification of the surface of an industrial component is a
key factor to optimize its behavior in service. To this end, the main surface treatments and coating preparation techniques that
allow the performance of a product to be optimised will be explained, with special emphasis on those corresponding to the
automotive and household appliances sectors. The most important methods for characterizing these surfaces from the point of
view of their structure, microstructure and properties are also discussed, which allows information to be obtained on the
modification made and therefore correlate it with the benefit or deterioration of their performance in the applications mentioned
above.

The Dual Mention takes advantage of the knowledge and human and material resources available to the company to strengthen
the integration of the learning of technologies with their practical application in a company.
2. Learning results

. Learn about the most common surface engineering technologies in the automotive and consumer goods sectors.
. Know the main surface characterization techniques to determine the properties of said surface.

. Propose the most appropriate surface modification method to solve problems related to surfaces.

A W N B

. In the field of surface technologies: Collect, analyse and interpret information on the state of the art and applicable
legislation, as well as propose its own research to design, develop and improve it, selecting the most appropriate
numerical and experimental techniques

3. Syllabus

In each Individual Training Plan, the specific objectives and milestones of the subject in the company are specified. There is a
tutor in the company, who ensures the learning of technologies and work methodologies and their application to the company's
production processes and products.

Syllabus
1. Introduction: Surface Engineering
2. Surface treatments
2.1. Thermochemical treatments
2.2. Mechanical treatments
2.3. Transformation treatments
2.4. Laser surface modification
2.5. Plasma-based technologies
2.6. Other surface treatments
3. Coatings
3.1. Liquid phase deposition. Paints and enamels, electrochemical and immersion techniques.
3.2. Thermal Projection
3.3. Physical vapor deposition. Sputtering
3.4. Chemical vapor deposition
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3.5. Other coating techniques
4. Surface characterization techniques
4.1. Composition
4.2. Microstructure and roughness
4.3. Coating thickness measurement techniques
4.4, Surface mechanical characterization
4.5. Corrosion resistance
Laboratory practices

1. Surface modification method: A surface modification method will be carried out, as well as a basic characterization of
the new surface properties. (3 hours)

2. Coating thickness measurement: Determination of coating thicknesses using different techniques. (3 hours)

3. Surface properties: The composition and one or more surface properties will be determined in a component in which a
surface modification has been made (3 hours)

4. Academic activities

Master class (19 h): Explanation of the most common techniques in Mechanical Engineering for surface modification, coatings
and characterization of properties. It will be illustrated and discussed with examples and commercial products. It will be
complemented by seminars given by visiting professionals

Internship (9 h): Laboratory practices in which techniques commonly used in Surface Engineering will be shown.
Supervision of work in small groups (2 h).

Personal study of the students (30 h).

Practical work (12 h).

Evaluation tests (1 hour of written exam and 2 hours of defense and discussion of work).

The alternating contract includes the schedule that the student must remain at the university centre to attend training activities.
During the working day in the company, a programme of activities is also agreed to achieve the objectives and milestones
specified in the Individual Training Plan.

5. Assessment system

The evaluation of the subject will be continuous and will consist of three blocks:
« Written exam (25% of the final grade). It is an individual multiple-choice test with multiple answers, based on the
contents of the lectures and seminars.
« Supervised work (50% of the final grade)
« Internships (25% of the final grade): The reports of the laboratory practices, carried out in groups, are evaluated.

At least a score of 4 out of 10 must be obtained in each of the three sections in order to average and obtain the final grade.

The subject work is developed on technical cases of the company. The adjustment of its scope and the assessment criteria are
established between the professor responsible for the subject and the company tutor. Eventually, some practice can also be
carried out by taking advantage of the company's resources.

If this minimum is not exceeded in one or more of the parts, the student will have the possibility of recovering them on the date
established for the overall evaluation of the first call.

In the event of not passing the subject in the first call, the student must correct the parts that have not been passed in the
second call (considering the minimum of 4 out of 10).

6. Sustainable Development Goals

7 - Affordable and Clean Energy
9 - Industry, Innovation and Infrastructure
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