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1. General information

The main goal of Fundamentals of Engineering Materials is understanding the structure, properties and processing of existing
materials in order to make a reasoned selection of which is the most suitable for a specific application in the field of Biomedical
Engineering.

2. Learning results

After passing the subject, the student will have learned to:

« Know the materials used in Biomedical Engineering and the relationship between their microstructure and their
relevant properties in the field of Biomedical Engineering.

« Know how to control the microstructure of a material with applications in Biomedical Engineering, including its
structures, properties, synthesis procedures, treatments, and in-service behavior.

« Understand the different mechanisms of biomaterial deterioration during service as well as inspection techniques.

* Know how to select and perform the most appropriate biomaterial tests to obtain the properties relevant to employ
these materials in a specific application.

* Know how to select the most appropriate materials for a specific application in the field of Biomedical Engineering.

« Teamwork. Actively collaborate with a group of people to achieve a common goal by combining diverse talents.

« Critical thinking. Reflective reasoning on an issue, being able to deliberate on its validity, subjecting one's own and
external convictions to debate.

3. Syllabus

Set A. Crystalline structures. Crystalline imperfections. Diffusion. Phase diagrams. Iron-carbon phase diagram. Phase
transformations.

Set B. Mechanical properties. Deformation mechanisms. Hardening. Fracture and fatigue. Tensile, hardness and impact tests
and microscopic metallography. Thermal, optic and electrical properties.

Set C. Structure, properties and applications of metallic, ceramic, polymeric and composite materials. Heat and thermochemical
treatments. Corrosion and methods for corrosion protection.

4. Academic activities

Lectures (30 hours, 2 h / week) taught by the teacher to the entire class
Problems (15 hours, 1 h / week each group) practice in small groups
Laboratory sessions (15 hours), 5 sessions of 3 hours each
Assessment (5 hours)

Academic mentoring

Student self-work (85 hours)

5. Assessment system

Laboratory practical (A). Positive evaluation in A requires: i) 15 hours of laboratory practical sessions, where the evaluation of
technical skills and the ability to analyse and discuss results will take place, ii) reports recorded during the practical sessions
that may include short questions evaluating the knowledge acquired. If a student fails to meet either requirement (i, ii or both) or
scores below 5 out of 10 on the average mark, the student may take a comprehensive laboratory practice exam (B).

Full comprehensive laboratory practice exam (B). In case (A) section is failed (grade < 5), this full laboratory knowledge
evaluation is available. Assessment will consist of practical tests, evaluation of technical skills, analysis of the tests data, and
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written questions evaluating the laboratory knowledge. It is required a minimum score of 5/10 in B (or A if applicable) to
overcome the subject.

Mid-term written exam(s) (C). A theoretical-practical written exam will be scheduled along the term. The assessment will
consist of a test section and a short questions-problems section. It is required a minimum grade of 4/10 at test section and 5/10
at questions-problems section to average. Suceeding this part C (grade more or equal than 5/10) allow quitting the examination
of these contents in D.

Comprehensive written examination (D). Written exam similar in format and evaluation to C. When C was suceeded and only
the remaining content is examined in D, it is also required a grade of 5/10 in order to be averaged with C. It is required a
minimum score of 5/10 in D to overcome the subject.

Final Grade: A (or B if applicable) = 20%; D or average (C and D) = 80%.
5.1. Academic fraud prevention
The use of unauthorised electronic materials or devices during the assessment may result in immediate exclusion from the

examination and a fail mark (a numerical mark of ‘0’ for the assessment).

Furthermore, the lecturer in charge may complete the grade report and submit it to the General Inspectorate of Services, so that
it may, where appropriate, consider initiating disciplinary proceedings against the student for academic fraud.

In the case of a continuous assessment exam [continuous assessment cannot continue, unless otherwise specified in the
academic guide.]

In the case of a regular or extraordinary exam session, the initiation of disciplinary proceedings will result in the grade ‘pending
resolution’ until the proceedings are concluded.
6. Sustainable Development Goals

3 - Good Health and Well-being
9 - Industry, Innovation and Infrastructure
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