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Subject's general information
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Credits
Teaching staff E-mail addresses taughtby  Office and hour of attention
teacher

ESTEBAN DALMAU, BERNAT bernat.esteban@udl.cat 9,4

Subject's extra information

It is COMPULSORY that the students bring the following elements of individual protection (EPI) to the practices at
the laboratory.

e Laboratory gown from UdL
e Protection glasses
e Mechanical protection gloves

They can be purchased through the shop Udels of the UdL:

C/ Jaume I, 67 baixos
Centre the Cultures i Cooperaci6 Transfronterera

http://www.publicacions.udl.cat/

There will be a specific service for the Campus Universitari d’lgualada.

The use of other elements of protection (for example caps, masks, gloves of chemical or electrical risk, etc.) will
depend on the type of practice to be done. In that case, the teacher will inform of the necessity of specific EPI.

Not bringing the EPI's described or not fulfilling the norms of general security that are detailed below imply that the
student can not access to the laboratories or have to go out of them. The no realisation of the practices for this
reason imply the consequences in the evaluation of the subject that are described in this course guide.

GENERAL NORMS OF SECURITY IN LABORATORY PRACTICES

e Keep the place of realisation of the practices clean and tidy. The table of work has to be free from
backpacks, folders, coats...

e No short trousers or short skirts are allowed in the laboratory.

Closed and covered footwear is compulsory in the laboratory.

Long hair needs to be tied.

Keep the laboratoy gown laced in order to be protected from spills of chemicals.

Bangles, pendants or wide sleeves are not allowed as they can be trapped.

Avoid the use of contact lenses, since the effect of the chemical products is much bigger if they enter

between the contact lense and the cornea. Protection over-glasses can be purchased.

No food or drink is allowed in the laboratory.

It is forbidden to smoke in the laboratories.

Wash your hands whenever you have contact with a chemical product and before going out of the laboratory.

Follow the instructions of the teacher and of the laboratory technicians and ask for any doubt on security.

For further information, you can check the following document of the Servei de Prevencié de Riscos Laborals
de la UdL: http://www.sprl.udl.cat/alumnes/index.html



http://www.publicacions.udl.cat/
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MATERIALS SCIENCE 2023-24

Learning objectives

e |t includes the relationship between the microstructure, the synthesis and processing and the properties of
the materials.

e Get to know the main characteristics of metals (and metallic alloys), ceramics, polymers, semiconductors
and composite materials. It is deepening in the knowledge of its crystalline or non-crystalline structures,
structural defects and atomic diffusion phenomena.

e Know the physical and chemical properties (mechanical, electrical, magnetic, thermal, optical, corrosion
properties) of the different types of materials available to an engineer and know how to evaluate some of the
magnitudes that characterize them.

e Understands the relationship between the internal structure and the properties of the materials

e It knows and uses the mechanical behavior, in particular the mechanical resistance, of metals, ceramics
and polymers.

e Know how to interpret phase equilibrium diagrams.

e Prepare, resolve and correctly explain the resolution of a Science of Materials problem.

e Know how to search and choose, in a limited time, the information necessary to solve a Science of
Materials problem.

Competences

Basic competences:

B01 That students have demonstrated to possess and understand knowledge in an area of study that starts from
the base of general secondary education, and is usually found at a level that, although supported by advanced
textbooks, also includes some aspects that imply knowledge coming from the vanguard of his/her field of study.

B02 That students know how to apply their knowledge to their work or vocation in a professional manner and
possess the skills that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study.

B04 That students can transmit information, ideas, problems and solutions to a specialized and non-specialized
public.

General competences

CG3. To synthesize basic and technological subjects, which enable them to learn new methods and theories, and
provide them with versatility to adapt to new situations.

CG4. To solve problems with initiative, make decisions, creativity, critical reasoning and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Chemical Engineering.

CG6. To implement specifications, regulations and mandatory rules.

CG10. To work in a multilingual and multidisciplinary environment.

Specific competences

CE9. Apply the basics of science, technology and materials chemistry. To recognize the relationship between the
microstructure, the synthesis or processing and the properties of the materials.

CE14. To conceptualize the principles of strength of materials.
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Transversal competences
CT1. To develop a proper understanding and oral and written expression of Catalan and Spanish.
CT83. To ilmplement new technologies and technologies of information and communication.

CT5. To apply essential notions of scientific thinking.

Subject contents

Topic 1: Introduction and classification of materials

Topic 2: Crystal and non-crystalline structure of solids
Topic 3: Diffusion and solidification

Topic 4: Phase diagrams

Topic 5: Thermal and mechanical treatments

Topic 6: Mechanical properties and tests

Topic 7: Electrical, magnetic, thermal and optical properties
Topic 8: Polymers

Topic 9: Corrosion

The project taught in the first year 2nd semester integrates the following courses: Materials science and Business
organization. The project coordinator will supervise the accomplishment of the assignments detailed in the course
plan, which will be available to students at the beginning of the semester. If the students are not registered to one
of the two subjects because they have already passed or convalidated the subject, they will be allowed to focus
their project on the subject they are taking at that moment.

Methodology
The methodological axes of the subject will be divided into:

e 1. Theoretical lecture sessions (online class and face-to-face class).The professor will present theoretical
contents necessary for the acquisition of knowledge and for the correct development of the practical
sessions.

e 2. Problem sessions (online class and face-to-face class).The teacher will do some examples, but where
students will take an active part of their learning process by working in small groups or individually.

e 3. Problem sessions in the laboratory where the students will work in groups topics related to the thematic
developed in the theoretical sessions. Each group will have to submit a report.

e 4. The project coordinator will monitor the tasks to be submitted, as outlined in the timeline provided at the
beginning of the course. All the subjects involved in the project will be registered jointly. In the circumstance
that the students might have passed more than 50% of the subjects involved in the project, they will be
allowed to write an equivalent project focused on the subject they are currently taking.

In addition, students have the responsibility to reinforce their knowledge independently, based on the didactic
material provided or recommended by the teacher. The teaching format will be mixed (face-to-face and online)
except the practices that will only be face-to-face. In case of new confinements, all the activities would become
online.
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Development plan

Classroom lessons/problems Topics 1-6
8 Problems of laboratory Topic 4 2 5
9 Exam 1 Topics 1-6 2
10-15 Classroom lessons/problems Topics 7-9 20 40
15 Problems of laboratory Topic 6-7 2 5
16 Exam 2 Topics 7-9 2

The project activities will be carried out within the problem sessions.

Evaluation

Test 1 (T1). Topics1-6. Weigh 40% of the final mark of the subject.
Test 2 (T2). Topics 7-10. Weigh 35% of the final mark of the subject.

Exercices and other activities presented and evaluated during the course. Weigh 10% of the final mark of the
subject.

Project taught. Weigh 15%.
Test 1 and Test 2 activities each require a minimum of 3.5 out of 10 to weight in the final grade.
Retake exam: Allows you to recover test 1 and test 2. (T1 +T2). 75%

Alternative evaluation: Students who have the approval to be assessed through alternative evaluation (see
requirements and procedure in the Evaluation regulations) must carry out the following activities: test (85%) and
activities (15%).
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