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General The main objective of Manufacturing Engineering and Dimensional Quality is to complement the knowledge

description acquired in the subject "Fundamentals of Systems and Manufacturing Technologies" on manufacturing
processes. The student will acquire skills to identify and plan the different stages of the production process
from the product design specifications, selecting the different phases, machines, equipment, tools, and
verification techniques more convenient. In addition, the knowledge of the student in the development of
simple computer numerical control computer-aided design and manufacturing techniques programs will be
strengthened.

Training and Learning Results

Code

B3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

B8 Ability to apply the principles and methods of quality.

C26 Applied knowledge of systems and manufacturing processes, metrology and quality control.

D2 Problems resolution.

D8 Decision making.

D9 Apply knowledge.

D10 Self learning and work.

D17 Team working.

D20 Ability to communicate with people not expert in the field.

Expected results from this subject
Expected results from this subject Training and Learning
Results
To know the technological base and basic aspects of manufacturing processes. B3 D2
B8 D8
D9
D10
D17
D20
To understand basic aspects of manufacturing systems. B3 D2
B8 D8
D9
D10
D20
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To acquire skills to select manufacturing processes and to plan manufacturing. B3 C26 D2

B8 D8
D9
D10
D20
To develop skills to manufacture groups and elements in CAD-CAM environments. B3 C26 D8
D9
D10
Application of CAQ technologies B3 C26 D2
D8
D9
D10
D17
D20
ENAEE learning outcome: KNOWLEDGE and UNDERSTANDING LO1.2.- Knowledge and B3 C26
understanding of the mathematics and other basic sciences underlying their engineering
specialisation, at a level necessary to achieve the other programme outcomes. Advanced (3).
ENAEE learning outcome: ENGINEERING ANALYSIS LO2.1.- Ability to analyse complex engineering C26 D2
products, processes and systems in their field of study; to select and apply relevant methods from D8
established analytical, computational and experimental methods; to correctly interpret the D9

outcomes of such analyses. Intermediate (2).

ENAEE learning outcome: ENGINEERING DESIGN LO3.1.- Ability to develop and design complex B8 C26 D2
products (devices, artefacts, etc.), processes and systems in their field of study to meet D9
established requirements, that can include an awareness of non-technical (societal, health and

safety, environmental, economic and industrial) considerations; to select and apply relevant design

methodologies. Intermediate (2).

ENAEE learning outcome: ENGINEERING DESIGN LO3.2.- Ability to design using some awareness of C26 D9
the forefront of their engineering specialisation. Advanced (3).

ENAEE learning outcome: ENGINEERING PRACTICE LO5.3.- Understanding of applicable materials, D8
equipment and tools, engineering technologies and processes, and of their limitations in their field D9
of study. Intermediate (2).

ENAEE learning outcome: ENGINEERING PRACTICE LO5.4.- Ability to apply norms of engineering D9
practice in their field of study. Basic (1).

ENAEE learning outcome: LIFELONG LEARNING L0O8.1.- Ability to recognise the need for and to D8

engage in independent life-long learning. Basic (1).

Contents
Topic
1. Introduction to industrial production - Productive system
- Industrial revolutions
- Concurrent Engineering
- Lean manufacturing
- Lean Six Sigma
2. Process analysis, simulation and optimization - Shaping of materials by removal, deformation and molding
- CAD, CAE, CAM systems
- Additive manufacturing
- Software slicer
3. Implementation of manufacturing processes - Transfer systems
- Production lines and systems
- Flexible manufacturing systems and cells
- Integrated Manufacturing
4. Planning of manufacturing systems - Design plan analysis
- Selection of processes and determination of the manufacturing sequence
- Definition of process sheet
- Manufacturing technology management
5. Design quality - Kano model
- Fault tree analysis
- Failure mode and effects analysis
- Design of experiments
6. Manufacturing quality - Ishikawa diagram
- Pareto chart
- Statistical process control
- Variable control charts
- Attribute control charts
- Machine and process capacity
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7. Inspection and metrology - Measurement uncertainty

- Errors and measurement chains

- Traceability and dissemination

- Calibration

- Calibration plan

- The field of dimensional metrology

- The metrological organization

- Metrological techniques and systems

8. Quality of measurements in industry - Precision in the industry

- Legal and industrial metrology

- Evaluation of the quality of the measurements

- Tools and techniques to evaluate dimensional quality and its costs.

- Modeling and measurement of surface quality.

- Systems, machines, inspection and verification equipment in mechanical
manufacturing.

Practical Sessions 1 and 2: Statistical Process Practical cases of analysis of productive systems through control charts by

Control

variables, control charts by attributes and the study of machine and
process capacities will be carried out.

Practical sessions 3, 4 and 5: Quality in industry Tools and techniques will be studied to evaluate the dimensional quality

and its costs. In addition, the importance and principles of continuous
improvement will be presented through the analysis of real cases. All this
will allow to train students for the maintenance and improvement of the
basic stability in the organizations.

Practical sessions 6 and 7: Computer Aided These practical sessions are aimed at the computer-aided design of

Manufacturing

Personal Protective Equipment (PPE) in accordance with Royal Decree
773/1997 (Directive 89/656/EEC) on the use of PPE and Regulation (EU)
2016/425 on its marketing. The PPE designed will be printed in 3D, and the
students must select the material, the manufacturing characteristics, as
well as carry out the rapid prototyping of these parts. With these practices,
the aim is to apply theoretical knowledge to the machining of parts using
Autodesk Inventor software.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 28 34 62
Practices through ICT 14 0 14
Mentored work 0 14 14
Seminars 7 5 12
Seminars 15 8 23
Essay questions exam 2 0 2
Report of practices, practicum and external practices0 13 13
Essay questions exam 9 0 9
Problem and/or exercise solving 0 1 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

In these sessions, the basic theoretical contents of the subject will be explained in detail, exposing
explanatory examples to deepen the understanding of the subject.

The slides and the blackboard will be used in combination. As far as possible, a copy of the slides
will be provided to the students prior to the lesson, focusing the effort of the lecturer and students
on the exposure and understanding of the knowledge. In any case, paper reproductions of slides
should never be considered as substitutes for texts or notes, but as complementary material.

Practices through ICT

In order to contribute to the acquisition of generic competences, the evaluation of practice sessions
is proposed either with the preparation of individual reports or with reports by group. When the
elaboration of the report is collective and in order to ensure that the interdependence is positive, all
the members of the group must have worked and contributed to the final product and must
dominate, minimally, all aspects of the practical session.

Mentored work

The didactic method to follow in the delivery of practical classes is that the lecturer mentored the
work carried out by the groups in which the students are divided. The practices are aimed at
strengthening the theoretical concepts addressed in the lecturing sessions and facilitate the
assimilation of the concepts with regard to their application in the design of structures and
elements of machines.

Seminars

Given that the tutorial action is addressed as a group support action to the student's learning
process by solving problems and exercises, the sessions will be carried out preferably in seminars
and in the format of small meeting groups.
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Seminars Intensive course of 15 hours for those students who did not pass the subject in the first call, prior to
the examination of the second call. Tutorial groups with the lecturer.

Personalized assistance
Methodologies Description

Seminars In the seminars lecturers propose the resolution of problems and study cases related with the lecturing
sessions. The faculty will personally answer the questions and queries of the students, both in person
(the timetable will be published on the centre's website) and through telematic means (e-mail,
videoconference, MooVi forums, etc.) by appointment.

Mentored work During the practical sessions of the subject different mentored works will be implemented in groups of
students. The lecturer will answer personally questions and queries of the students.

Assessment
Description Qualification  Training and
Learning Results
Essay questions exam Pl. Two mandatory intermediate tests will be held during the course 30 B3 C26 D2
(PI1 and PI2). PI1 for subjects T1-T4 and PI2 for subjects T5-T7. Each B8 D9
test has a weight of 15% on the final grade. D10
D20
Report of practices, MP Delivery of reports to evaluate the knowledge acquired in the 20 B3 C26 D2
practicum and practical sessions and mentored works (P1-P7) D8
external practices D9
D10
D17
D20
Essay questions exam PF Writing final test final to evaluate the global knowledge of the 40 B3 C26 D2
subject (official date of evaluation) B8 D8
D9
D10
D20
Problem and/or CT. Questionnaires and tests will be carried out through online 10 B3 C26 D2
exercise solving teaching platforms corresponding to the subject matter taught. These B8 D9
will be done during class hours. D10
D20

Other comments on the Evaluation

The final evaluation of the student will be the sum of the score awarded to each of the parts mentioned above and taking
into account the requirement of a minimum of 4 in the final exam.

Being, therefore, the continuous evaluation grade:

e In case of meeting the requirements, NEC = 0.40-PF + 0.15-PI1 + 0.15-PI2 + 0.20-MP + 0.1-CT
e |n case of not meeting the requirements, the maximum grade obtained will be a 4.

The student must attend to the ordinary examination of all the contents of the subject, which will be 100% of the grade, in
the following cases:

e The non-completion or delivery of any of the previous points.
e Get a grade below 4 points out of 10 in the final exam.

e Not having passed the continuous assessment with a 5.

In any case, the student who has passed the continuous assessment, will have the possibility of attending the ordinary exam
to raise the grade.

ACADEMIC INTEGRITY: Students are expected to show adequate ethical behaviour, committing to act honestly. Based

on article 42.1 of the Regulation on the evaluation, qualification and quality of teaching and the student learning process of
the University of Vigo, as well as point 6 of the fifth rule of Order DEF/711/2022, of July 18th, which establishes the
requirements for evaluation, progress, and ongoing enrolment in military educational training centres for incorporation into
the ranks of the Armed Forces, any violation of academic integrity in the assessment process, as well as the
cooperation in it will result in the assignment of a failing grade to the student (zero) for the entire course in
the corresponding assessment opportunity, regardless of the percentage of importance that the test in question had in
the overall continuous assessment and independently of other disciplinary actions that may be applied.
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Complementary Bibliography

Recommendations

Other comments

The student who accesses the fourth year of the mechanics engineering bachelor degree, and in particular to this subject,
should have a minimum capacity to:

- Written and oral comprehension.

- Abstraction, basic calculation and synthesis of information.

- Use dimensional measurement and verification instruments in the laboratory/workshop.

- Use statistics in the Quality control.

- Dimension and define tolerances adequately and precisely to mechanical elements.

- Represent using 3D CAD parts and basic sets.

- Use and know the manual machine tools and their basic operations.

- Develop basic programs of numerical control in lathe and milling machine, and select the tools.
- Plan processes of machining, deformation and welding to produce parts and/or basic sets.

- Apply the theory of Elasticity and know how to represent tension states through Mohr circles.

If the student accesses without these competences, he/she will not be able to have an optimal learning process and will
need a longer time to acquire and update their skills so that the final training is as expected.
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