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1. IDENTIFYING DATA

Degree Master's Degree in Industrial Engineering Type and Year |Optional. Year 2
Master's Degree in Industrial Engineering Research Optional. Year 1

Faculty School of Industrial Engineering and Telecommunications

Discipline Module - Sustainable Design in Industrial Systems

Electromechanic / Mechatronics Module
Advanced Techniques in Mechanical Design

Course unit title and | 1106 - Experimental Methods in Mechanical Engineering

code

Number of ECTS 5 Term Semester based (2)
credits allocated

Web

Language of Spanish English Friendly No Mode of delivery Face-to-face
instruction

Department DPTO. INGENIERIA ESTRUCTURAL Y MECANICA

Name of lecturer MIGUEL IGLESIAS SANTAMARIA

E-mail miguel.iglesias@unican.es

Office E.T.S. de Ingenieros Industriales y de Telecomunicacién. Planta: - 2. DESPACHO (S2043)
Other lecturers ALFONSO FERNANDEZ DEL RINCON

PABLO GARCIA FERNANDEZ
JAVIER SANCHEZ ESPIGA

4. OBJECTIVES

3.1LEARNING OUTCOMES
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Understand and apply the fundamental principles of experimental techniques used in mechanical and structural engineering.

Acquire, process, and interpret dynamic signals, both in the time and frequency domains.

Select and implement appropriate measurement systems for vibration analysis, including sensors, transducers, and measurement
chains.

Conduct and interpret experimental vibration tests, including experimental modal analysis.

Understand the fundamentals of noise in industrial environments, as well as perform experimental measurements and analyses.
Apply strain measurement techniques using strain gauges and analyze the experimental results obtained.

Understand and apply other complementary experimental techniques such as acoustic emission.

Design and interpret vibration tests aimed at structural and component diagnostics.

Implement machinery monitoring techniques for predictive maintenance, based on vibration analysis and fault detection.

Develop practical skills in instrumentation and data acquisition, as well as in the use of software tools for signal processing.

6. COURSE ORGANIZATION

1 INTRODUCTION TO EXPERIMENTAL TECHNIQUES

ACQUISITION AND PROCESSING OF DYNAMIC SIGNALS
Acquisition of dynamic signals

Time-domain analysis

Frequency-domain analysis

MEASUREMENT AND EXPERIMENTAL ANALYSIS OF VIBRATIONS
Vibration signals

Measurement chain

Seismic mass transducer

Accelerometers

2 Experimental modal analysis

3 MEASUREMENT AND EXPERIMENTAL ANALYSIS OF NOISE
Introduction to noise
Noise measurement

Noise measurement and control in machinery

4 MEASUREMENT AND EXPERIMENTAL ANALYSIS OF STRAIN

Strain gauging (Strain gauge measurement)

5 OTHER EXPERIMENTAL TECHNIQUES

Acoustic emission

6 Vibration testing
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7. ASSESSMENT METHODS AND CRITERIA

Submission of laboratory practice reports Others No Yes 60,00

Written exam on course content Written exam No Yes 40,00

8. BIBLIOGRAPHY AND TEACHING MATERIALS

An Introduction to Random Vibrations, Spectral & Wavelet Analysis. 3rd Ed.
D. E. Newland
Longman (1993), Dover Publications Inc, New York (2006)

Instrumentacién aplicada a la ingenieria
Jesus Fraile Mora, Pedro Garcia Gutierrez, JesuUs Fraile Ardanuy
ISBN 978-84-1545-233-1(2010)

Theoretical and experimental modal analysis
Maiaq, Silva
ISBN 0-86380-208-7 (1997)

Mechanical Vibration and Shoks Measurements
BrUel and Kjaer (1980)

Noise and Vibration Analysis
A. Brandt
John Wiley & Sons (2011)

Vibration Testing
Kenneth G. McConnell (1995)
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