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DATOS ESPECIFICOS DE LA ASIGNATURA

Aportacion al perfil profesional de la titulacion

This course introduces students to a range of tools, technologies, and methodologies relevant to mobility and safety engineering.

It provides an overview of fundamental techniques such as hydraulics, computer-aided design (CAD), finite element modelling, additive
manufacturing (3D printing), and the use of accident and injury databases.

By exploring these diverse topics, students gain a multidisciplinary foundation that allows them to identify, understand, and later deepen

their expertise in the methods most relevant to their professional focus within motorsport, vehicle design, and safety systems

Prerrequisitos

There are no specific prerequisites for this course.

However, basic knowledge of mechanics, materials, fluid dynamics, and computer tools (such as CAD software) is recommended to

facilitate the understanding of the applied methodologies.

Competencias




COMILLAS

UNIVERSIDAD PONTIFICIA GUIA DOCENTE
Al ichve TS 2025 - 2026

Specific Competences

SC1: Understand the principles of hydraulic and servo-hydraulic systems and their application to vehicle steering and braking.

SC2: Acquire basic skills in CAD editing and the generation of finite element models from design files.

SC3: Understand the fundamentals of additive manufacturing technologies and their applications in mobility and safety.

SC4: Identify and use relevant data sources for crash and injury analysis.

SC5: Integrate interdisciplinary tools and methods to address real-world engineering challenges related to vehicle safety and performance.
Transversal Competences

TC1 - STEM Competence: Apply basic engineering principles to the analysis of systems and technologies used in modern vehicles.

TC2 - Digital Competence: Use digital tools for CAD, FEM modelling, and data management.

TC3 - Communication and Collaboration: Work effectively within interdisciplinary teams and communicate technical results clearly.

TC4 - Innovation Competence: [dentify opportunities for applying emerging technologies to enhance safety and efficiency in mobility.

Resultados de Aprendizaje

Knowledge

K1: Understand the operation and applications of hydraulic and servo-hydraulic systems in vehicle dynamics and control.
K2: Know the fundamentals of CAD editing and the process of converting CAD models into finite element models.

K3: Describe additive manufacturing processes and their potential applications in the automotive and safety sectors.

K4: Identify and interpret the main data sources used for injury and crash analysis in real-world conditions.

K5: Understand how these technologies contribute to research, design, and innovation in mobility and motorsport.
Skills

S1: Apply basic hydraulic principles to design or analyze steering and braking systems.

S2: Create and modify CAD and FEM models using digital tools for structural and safety analysis.

S3: Utilize 3D printing technologies to prototype or test small components.

S4: Collect, organize, and interpret accident data from international databases.

S5: Combine different methods and technologies to develop integrated engineering solutions.

BLOQUES TEMATICOS Y CONTENIDOS

Contenidos - Bloques Tematicos
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* Vehicle assisted systems
o Principles of hydraulics
o Industrial application of servo hydraulic systems
o Application to steering and braking vehicle systems
e CAD edition
o Edition of medical image files
© Building FEM models from CAD files
e 3D printing
o 3D printing technologies
e Data sources for injury and crash analyses
o Types of data sources
o Real-world collision data sources
= DGT
= NASS CDS and NASS CISS
= GIDAS
o Crashworthiness data sources
= NHTSA database
¢ Multibody dynamics apply to safety

METODOLOGIA DOCENTE

Metodologia Presencial: Actividades

The teaching methodology combines theoretical lectures that promote student interaction and participation with practical sessions.
In these sessions, students will apply the concepts covered in class by developing a specific project proposed and supervised by the

professor

Metodologia No presencial: Actividades

The non-presential activities will include autonomous student work aimed at reviewing and consolidating the concepts explained in class,

together with the preparation of reports or team projects assigned by the professor.

EVALUACION Y CRITERIOS DE CALIFICACION

e Exam

e Team projects

® Exam 30%

e Team projects 70%

BIBLIOGRAFIA Y RECURSOS
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