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[MHG102] INTRODUCTION TO FINITE ELEMENTS METHOD
GENERAL INFORMATION

Studies UNIVERSITY MASTER IN INDUSTRIAL
ENGINEERING

Subject INDUSTRIAL MACHINERY COMPUTATIONAL
METHODS

Semester 1 Course 1 Mention / Field of
specialisationCharacter OPTIONAL

Plan 2017 Modality Adapted
Face-to-face

Language ENGLISH

Credits 3 Hours/week 1.56 Total hours 28 class hours + 47 non-class hours = 75 total
hours

PROFESSORS
 ESNAOLA RAMOS, JON ANDER

 MORALES DIEZ, UNAI

 VICENTE TEIXIDO, JAVIER

REQUIRED PREVIOUS KNOWLEDGE
  Subjects

(No specific previous subjects required)

  Knowledge
Fundamentals of mathematics
Fundamentals of physics
Elasticity and strength of materials
Graphic expression
[!] Diseño mecánico
CAD 3D

SKILLS
  VERIFICA SKILLS

SPECIFIC
MHC02 - To be able to plan, calculate and design integrated manufacturing systems
MHC03 - To be able to design and test machines
MHC19 - To be able to calculate and design structures
MHC23 - To be able to perform certification, audit, verification, testing and report tasks
CROSS
MHC47 - To select one measure or idea out of several and implement them in response to the needs or circumstances emerging in the work
process
MHC48 - To work with people, getting them involved and guiding them towards the achievement of a common goal, with a global vision of
work and its characteristics (quality, deadlines, etc.), taking individual and group interests into account
BASIC
M_CB7 - To know how to apply the acquired knowledge and competencies and the ability to solve problems in new or unfamiliar contexts
within wider (or multidisciplinary) environments related to their field of study
M_CB9 - To share knowledge, conclusions and their rationale with specialised and lay audiences in a clear, unambiguous manner

  ENAEE LEARNING RESULTS ECTS

ENA123 - Knowledge and comprehension: Deep knowledge and comprehension of mathematics and other basic sciences
inherent in their engineering speciality, allowing them to achieve the other competencies of the degree.

0,5

ENA131 - Engineering projects: Ability to project, develop and design new complex products (parts, components, finished
products, etc.), processes and systems with specifications defined incompletely and/or with conflicts, which require the
integration of knowledge from different disciplines, and consider social, health and safety, environmental, economic and
industrial aspects; to select and apply the appropriate methodologies or employ creativity to develop new project
methodologies.

0,5

ENA134 - Research and innovation: Ability to carry out bibliographic searches and consult and use databases and other
information sources with discretion, in order to carry out simulations with the aim of conducting research on complex topics of
their speciality.

0,5

ENA138 - Practical application of engineering: Complete knowledge of the applicable techniques and methods of analysis,
project and research, as well as their limitations.

0,4

ENA145 - Preparation of judgements: Ability to manage complex technical or professional activities or projects that require
new approach approaches, assuming responsibility for the decisions made.

0,6

ENA146 - Communication and Teamwork: Ability to employ different methods to communicate their conclusions, clearly and
unambiguously, and the knowledge and logical foundations that support them, to audiences specialised and not specialised
in the issue, in domestic and international contexts.

0,5

  
Total: 3
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  RA144  Develops a finite element model of a real system by taking into account its features (geometry, boundary conditions...)
after applying the required hypotheses and simplifications.

  LEARNING ACTIVITIES CH NCH TH

Individual study and work, tests and evaluations and check points 2 h. 10 h. 12 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

18 h. 18 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

85%

Reports of solving exercises, case studies, computer
practices, simulation practices and laboratory practices

15%

Comments: All activities (control points, individual and group
assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark.

  MAKE-UP MECHANISMS
Individual written and oral tests to assess technical skills of the
subject

CH - Class hours: 20 h.
NCH - Non-class hours: 10 h.
TH - Total hours: 30 h.

 
    

  RA145  Performs structural simulations of the finite element model and analyse the results.

  LEARNING ACTIVITIES CH NCH TH

Individual study and work, tests and evaluations and check points 3 h. 3 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

5 h. 5 h.

Individual and/or team computer simulation practice 37 h. 37 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

10%

Reports of solving exercises, case studies, computer
practices, simulation practices and laboratory practices

60%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

30%

Comments: All activities (control points, individual and group
assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark.

  MAKE-UP MECHANISMS
Individual written and oral tests to assess technical skills of the
subject

CH - Class hours: 8 h.
NCH - Non-class hours: 37 h.
TH - Total hours: 45 h.
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1.Introduction to Finite Element Method

2.Simulation procedure map

3.Introduction to ABAQUS environment

4.Geometry Adaptation

5.Discretisation

6.Materials

7.Interactions & constraints

8.Loads & BC

9.Solver

10.Postprocessing

LEARNING RESOURCES AND BIBLIOGRAPHY
  Learning resources

Slides of the subject
Specific Master Software
Moodle Platform

  Bibliography
 Introduction to finite elements in engineering. Tirupathi R.
Chandrupatla, Ashok D. Belegundu. Pearson Education 2012.
 Structural Analysis with the Finite Element Method. Linear Statics.
Eugenio Oñate. Springer eBooks CIMNE 2009.
Finite element method. G.R. Liu, S. Quek. Butterworth-Heinemann
2003.
El método de los elementos finitos. Volumen 1. O.C. Zienkiewicz;
R.L. Taylor. Centro Internacional de Métodos Numéricos en
Ingeniería 2004.
El método de los elementos finitos. O.C Zienkiewicz; versión
española por Eugenio Oñate Ibañez de Navarra; prólogo por José
Antonio Torroja Cavanillas. Reverté cop. 1982.
El método de los elementos finitos. Vol 1. O.C. Zienkiewcz, R. L.
Taylor. McGraw Hill 1995.
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