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Summary	



	


- UNIVERSITY OF COIMBRA / FCTUC 	



-  MECHANICAL ENGINEERING DEPARTMENT (DEM)	



	

- STAFF, EDUCATION, SCIENCE	



	

- INTEGRATED MASTER IN MECHANICAL ENGINEERING	



	

- CARREAR OPPORTUNITIES	



	

- QUALITY SYSTEM	



	



	



	


	



 

 



humanities,  Law,  Medicine,     
Science  and  Technology, 
Farmacy, Economics, Psychology 
and  Education  Sciences,  Sport 
Sciences and Physical Education	
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The Department of Mechanical Engineering was created in 1972. 
Since 1995, it is situated in Polo II of the University of Coimbra	



 

 

Rua Luís Reis Santos, Pólo II da U.C. 3030-788 Coimbra         	



    Tel: 239790700,  Fax: 239790701	



www.dem.uc.pt	
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S T A F F  	



	


4 0 . P R O F E S S O R S 	



	


	


	



1 1 . N O N A C A D E M I C 	


 	


	



7 9 3 . S T U D E N T S 	



7  Catedráticos, 8 Associados, 25 Auxiliares 	
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INTEGRATED MASTER IN 	


MECHANICAL ENGINEERING	


	


	



LICENCE IN	


INDUSTRIAL ENGINEERING	


AND MANAGEMENT	


	


	



MASTER IN 	


MATERIALS ENGINEERING	



MASTER IN	


INDUSTRIAL ENGINEERING	


AND MANAGEMENT	



MASTER IN 	


AUTOMOTIVE ENGINEERING	
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PH’D IN 	


IN MECHANICAL ENGINEERING	
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PH’D IN 	


ENERGY FOR SUSTAINABILITY	



MASTER IN 	


ENERGY FOR SUSTAINABILITY	



INTEGRATED MASTER IN 	


MECHANICAL ENGINEERING	



COURSES of DEM 	



2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  



2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  

INTEGRATED MASTER IN 	


MECHANICAL ENGINEERING	



527	



LICENCE IN	


INDUSTRIAL ENGINEERING	



AND MANAGEMENT	


165	



MASTER IN	


INDUSTRIAL ENGINEERING	



AND MANAGEMENT	


18	


	



MASTER IN	


MATERIALS ENGIINEERING	



15	



MASTER IN	


AUTOMOTIVE ENGINEERING	



8	



MASTER IN	


ENERGY FOR SUSTAINABILITY	



26	



STUDENTS DISTRIBUTION 	


(1st and 2nd cycles)	
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PH’D IN 	


MECHANICAL ENGINEERING	



28	



PH’D IN	


ENERGY FOR SUSTAINABILITY	



17	



STUDENTS DISTRIBUTION 	


(3rd cycle)	



PH’D IN 	


MATERIALS ENGINEERING	



2	





2  R E S E A R C H  C E N T E R S 	



ASSOCIAÇÃO PARA O DESENVOLVIMENTO PARA A AERODINÂMICA INDUSTRIAL	


EVALUATED AS VERY GOOD	


17 professors of DEM	
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CENTRO DE ENGENHARIA MECÂNICA DA UNIVERSIDADE DE COIMBRA	


EVALUATED AS EXCELLENT in the last three evaluations (1999, 2003 and 2007)	


23 professors of DEM	


80 Ph’D	


	


http://tv.up.pt/videos/jib73zBA	





RESEARCH AREAS	


Experimental and Computer Aided Technology |  Industrial Robotics and 
Management  |  Structural  Integrity  |  Nanomaterials  and 
MicroManufacturing  |  Sensors  and  Nano-electrochemistry  |   Surface 
Engineering	
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CEMUC	
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SOME ONGOING FINANCED PROJECTS	
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CEMUC	



TITLE	


 Funding	



 	



TAILORING OF TRIBOLOGICAL INTERFACES FOR CLEAN AND ENERGY-EFFICIENT DIESEL AND GASOLINE POWER TRAINS  	

 255.680,00 	



FUNCTIONALITIES OF BISMUTH-BASED NANOSTRUCTURES	

  5.323.682,00	



EUROPEAN CLEARING HOUSE FOR OPEN ROBOTICS DEVELOPMENT	

  25.1590,460,00	



DEVELOPMENT OF ANTI-MICROBIAL MULTIFUNCTIONAL-COATINGS FOR ORTHOPAEDIC DEVICES	

 119.500,00	



NANOCOMPOSITE DECORATIVE COATINGS OF METAL "CLUSTERS" DISPERSED IN A DIELECTRIC MATRIX	

 150.000,00 	



NEW PRODUCTION TECHNOLOGY FOR LA9.33(SI/GE)6O2 ELECTROLYTES FOR IT-SOFCS 	

 120.000,00 	



ENHANCED OF MECHANICAL PROPERTIES ON SPECIAL MODIFIED NANOCLAYED COMPOSITES	

 76.000,00 	



JOINING MICRO TO SMALL SCALE SYSTEMS IN SHAPE MEMORY ALLOYS USING LAST GENERATION INFRARED LASERS 	

 160.000,00 	



NAGATA PATCH DESCRITIZATION TOWARD CONTINUOUS TREATMENT OF CONTACT WITH FRICTION	

 70.000,00 	



METAL-ALLOYED C-BASED COATINGS IN LUBRIFIED SLIDING CONTACT	

 150.000,00 	



NUMERICAL ANALYSIS AND MODELLING OF HEAT TREATMENTS ON METALLIC GEOMETRICALLY COMPLEX PARTS	

 40.000,00 	



CLINICAL AND BIOMECHANICAL ASSESSEMENT OF DENTAL IMPLANTS SUBMMITED TO PLATFORM SWITCHING	

 174.108,00	



TILES WITH IMPROVED THERMAL AND STRUCTURAL BEHAVIOR BY THE INCORPORATION OF NANOMATERIALS	

 153.370,00 	



 	

  	





RESEARCH AREAS	


Energy, Environment and Comfort	


Forest fire and Detonics 	
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ADAI	





SOME ONGOING FINANCED PROJECTS	
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ADAI	



TITLE	


 Funding	



 	


Biofuel systems for transportation in Portugal: An "well-to-wheels” integrated 
multi-objective assessment	

 145.000,00	


Capturing Uncertainty in Biofuels for Transportation. Resolving Environmental 
Performance and Enabling Improved Use	

 198.758,00 	


Influence of the transit of vehicles on the quality of urban environment	

 188.000,00 	


Analysis of Spotting Mechanism in Forest Fire Propagation	

 136.220,00 	


Prediction of Extreme Forest Fire Behavior	

 138.000,00 	





A S S O C I A T E D 	


L A B O R A T O R I E S 	



( C E M U C  A N D  A D A I ) 	


IPN	


INSTITUTO PEDRO NUNES	



LEDAP	


LABORATÓRIO DE  ENERGÉTICA E  DETÓNICA	



ADAI	


LABORATÓRIO DE AERODINÂMICA INDUSTRIAL	
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LEIF (LOUSÃ)	

LEIF	


LABORATÓRIO DE INCÊNDIOS FLORESTAIS	





E X A M P L E  O F  I N V E S T I G A T I O N  W I T H  S T R O N G  
I N T E R V E N T I O N  O F  S T U D E N T S  

ECOVEÍCULO	
  

Shell	
  Eco-­‐marathon	
  
2400	
  km/l	
  	
  (IBERIAN	
  RECORD)	
  

2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  

EcoVeiculo is an excellent example of formative capacity and the completion of DEM. 
One of those examples where we show the quality of our education, the quality of our 
research and development and how we involve students in research activities of our 
Department .	
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Elaboration of a complex dossier to be sent to the ministry of education	



Integrated Study Cycle in Mechanical Engineering 	


Creating a high education course (Création d'un diplôme d’études )	


	
  

The dossier must contain:	



•  The objectives of the course;	



•  Justification for the number of credits assigned to each subject  
(estimated on the basis of the students work needed (students and 
teachers surveys)	



•  Justification for total number of credits assigned to the course	



•  Demonstration of the suitability of the organization of the course and 
teaching methodologies for:	



	

The acquisition of skills in each subject	


	

The objectives of the course	


	

The market labor (employer’s survey)	



•  A comparative analysis between the organization established for the 
course and the one of reference courses with similar objectives in Europe	



•  Report signed by the pedagogical and scientific body of the school	
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Master in  Mechanical  Engineering created according to  the  decret 
law  76_2006  (Academic  degrees  and  diplomas  of  higher  education  in  the 
Bolonha system)	


	



	



Integrated Study Cycle in Mechanical Engineering 	


Creating a graduate course  (Création d'un diplôme d’études )	



	


5 years course (3+2)	



•  First 3 years (1st cycle with 180 ECTS) 	


1 ECTS = 27 hours of work	


	


	


	


	


	


	



	


	



BACHELOR in sience of mechanical engineering	
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5 years course (3+2)	



•  Last 2 years (2st cycle with 120 ECTS)	



	

Specialization course (90 ECTS) + thesis (30 ECTS)	


	



	

	


	


	


	


	



	

 	

	



Integrated Study Cycle in Mechanical Engineering 	


Creating a graduate course  (Création d'un diplôme d’études )	



MASTER In mechanical engineering 	
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Access to the Master in Mechanical Engineering can be done with the 
following prior learning: 	


	



Integrated Study Cycle in Mechanical Engineering 	


Entrance requirements (Reconnaissance de la formation acquie)	
  

§  12th grade with final exams of Mathematics and Physics	



§  holders of a diploma of Technological specialization (CET)	



§  holders of a high education course	



§  individuals  aged  over  23  years  successfully  conducting 
appropriate  tests  specifically  designed  to  evaluate  the 
ability to attend higher education	





2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  

1st cycle courses (and Integrated Masters) are reported / Published 
in/by  the:	


	


- 	

Official page of the FCTUC / DEM 	


-  National Media	


-  Science Fairs	


-  information / training in high-schools (mostly regional)	



… and what about the result of such actions ?	



Integrated Master in Mechanical Engineering 2011/12	


	


112 candidates (as first choice) for 88 vacancies (index of satisfaction =1.27)	


	


	


 	

 The best students	



Integrated Study Cycle in Mechanical Engineering 	


MARKETING ACTIONS (actions marketing)	
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2st cycle courses are reported / Published in/by  the:	


	


- 	

Official Page of the FCTUC / DEM 	


-  National Media	


-  National Science Fairs	


-  Local industrial Fairs	


-  Information at the university	



Integrated Study Cycle in Mechanical Engineering 	


MARKETING ACTIONS (actions marketing)	





2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  

§  5 years course (10 semesters – 300 ECTS) that confers the MASTER 
degree	



§  Two  areas  of  expertise:  Production  and  Design  and  Energy  and 
Environment	



§  common core  curriculum in  the  first  four years  and a  specific 
curriculum in fifth year	



Integrated Study Cycle in Mechanical Engineering 	


(2012/13) 	
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The second semester of the fifth year curriculum is devoted to the 
Master's thesis in both branches. 	


	


Students must perform a innovative research work with scientific 
supervision  of  a  professor  of  the  Department  of  Mechanical 
Engineering. This work can be done in research centers of the FCTUC 
or in other laboratories associated to FCTUC, or in the industry. At 
the end of the course, the students present their work in a public 
defense  of  the  dissertation  required  for  obtaining  the  final 
qualification.	



Integrated Study Cycle in Mechanical Engineering 	


(2012/13) 	
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•  To  train  mechanical  engineers  crutial  in  the  country's 
technological development, with capacity to innovate. 	



Integrated Study Cycle in Mechanical Engineering 	


OBJECTIVES (objectifs)	
  

•  Our engineers combine a solid base with a cutting-edge applied 
technology  training,  only  possible  to  teach  in  schools  that 
promote  research  excellence,  such  as  the  Department  of 
Mechanical  Engineering  FCTUC  (2  research  Centres  classified  as 
Excelent and very good)	



§  to  form  mechanical  engineers  with  skills  in  this  area  of 
knowledge, able to develop activities in the industry, services or 
research.	



§  They must be able to solve problems in mechanical engineering in 
its various forms and to adapt themselves to multidisciplinary 
teams of related areas. They must also meet the skills to pursue 
further education (3rd cycle).	
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In oder to achieve these objectives, the integrated MSc in Mechanical 
Engineering consists of several areas of training in the beginning, 
middle and end of the course line, such as:	



Integrated Study Cycle in Mechanical Engineering 	


OBJECTIVES (objectifs)	
  

- 	

Basic Sciences	



-	

Generic Engineering Sciences	



-	

Mechanical Engineering Sciences 	



-  Complementary Sciences	



-   Integration Areas	



The  fifth  year  is  divided  into  two  major  areas  of  expertise: 
"Production and Design" and "Energy and Environment".	
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Integrated Study Cycle in Mechanical Engineering 	


SCIENTIFIC AREAS ANS CREDITS (Domaines scientifiques et crédits)	



Scientific áreas and credits that must be obtained before a diploma/degree is awarded: 

 

Produção e Projeto / Production and Design 

Área Científica/ Scientific Area SIGLA/ 
Acronym 

ECTS 
Obrigatórios/ 
Mandatory 

ECTS 

ECTS 
Optativos*/ 

Optional 
ECTS* 

Ciências Básicas  
Basic Sciences CB 64,5  

Ciências de Engenharia 
Engineering Sciences CE 85,5 3-9 

Ciências de Engenharia Mecânica 
Mechanical Engineering Sciences 

CEM 108 12-18 

Ciências Complementares 
Complementary Sciences CC 15  

Áreas de Integração 
Integration Areas AI 6  

TOTAL 279 21 

 
É conferido o grau de licenciado em Ciências da Engenharia Mecânica após a aprovação às unidades curriculares dos 
seis primeiros semestres que correspondem a um total de 180 ECTS. 

I. It is assigned the degree in Mechanical Engineering Sciences after approval to courses of the first six semesters, 
corresponding to a total of 180 ECTS. 
 

Distribution of ECTS in the "Production and Design” area of expertise	
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There  are  various  evaluation  rules,  according  to  the  type  of 
subjects.	



Integrated Study Cycle in Mechanical Engineering 	


Examination Regulations, Assessments and Grading	
  

By law,  there  are  two possible  exams:  the  regular exam and the 
second exam (appeal exam) that take place in this order after the 15 
weeks of teaching of each semester.	



Many  disciplines  have  continuous  evaluation  that  may  be  more 
practical or more theoretical. Home working is also a common form 
of continuous evaluation .	



Final grading is translated into a scale of 0 to 20.	





2012 | Mechanical Enginneering Department 

w w w . d e m . u c . p t  

Integrated Study Cycle in Mechanical Engineering 	


FUC (Course unit form) (Fiche curriculaire)	
  

Ficha de Unidade Curricular (FUC)	


	


Course unit title: Materials Science and Engineering II 	


	


	


	


-  Information on:	



- 	

Course unit title 	


-  Responsible academic staff member 	


-  Recommended prerequesites	


- 	

Language(s) of instruction	


- 	

Objectives of the curricular unit and competencies 	


- 	

Syllabus 	


-  Demonstration  of  the  syllabus  coherence  with  the  curricular  unit’s 

objectives	


-  Teaching methodologies (including evaluation)  	


-  Demonstration of the teaching methodologies coherence with the curricular 

unit’s objectives 	


- 	

Main bibliography 	
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The  career  opportunities  for  holders  of  the  Master’s  degree  in 
Mechanical Engineering are, probably, the most comprehensive in the 
engineering job market in portugal. 	



Integrated Study Cycle in Mechanical Engineering 	


Professional Goals (Objectifs professionnels)	
  

Mechanical  Engineers,  as  professionals  who  can  work  in 
Conceptualization,  Project  design,  Manufacture,  Maintenance, 
Management  and  Consultancy,  easily  find  a  job  in  companies  of 
almost all economic sectors. 	



Mechanical Engineers who graduated at FCTUC are employable. 	



In a recent survey carried out to DEM / FCTUC alumni, 90% had found 
a job in less than one month after completion of the course.	
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The Master degree in Mechanical Engineering / FCTUC gives access to 
the exercise of engineering activities in industry, services and public 
sector. 	



Integrated Study Cycle in Mechanical Engineering 	


Professional Status (Statut professionnel)	



It is recognized by the Portuguese Council of Engineering, which is 
the  entity  that  gives  the  necessary  engineering  professional 
certificates.	
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Integrated Study Cycle in Mechanical Engineering 	


Employment (emploi)	
  

AREAS OF EXPERTISE	

 %	


Organization and industrial management	

 30	


Production, Processing and Energy Management	

 23	


Heating, Ventilation and Air Conditioning (HVAC)	

 14	


Industrial Safety	

 8	


Transport and Roads	

 7	


Aeronautical Engineering	

 5	


Hydraulics and Water Resources	

 4	


Sanitary industry	

 3	


Telecommunications	

 2	


Textile Engineering	

 2	


Acoustic Engineering	

 2	
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Integrated Study Cycle in Mechanical Engineering 	


Employment (emploi)	
  

Distribution of Mechanical Engineers  in the Industry	

 %	


Metalworking	

 33	


Transport and Roads	

 23	


Energy / Heating, Ventilation and Air Conditioning	

 22	


Equipments Production	

 5	


aeronautics	

 4	


Foundry, Plastics and Molds	

 4	


Cement and derivatives	

 3	


Ceramics and Glass	

 2	


Food Industry Activity	

 2	


Fertilizers	

 2	
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Integrated Study Cycle in Mechanical Engineering 	


DISCLOSURE OF EMPLOYMENT (DIVULGATION DE L'EMPLOI)	



1. Official LIST OF COMPANIES interested in getting students for Master thesis 	


	

 	

 	

 	

      (5th year, 2nd semester)	



	


A good work is usually a guarantee of a future training and employment	


	


	


2. List of JOB VACANCIES coordinated by students association 	


	



	

 	

 	

 	

        http://neemaac.wordpress.com/	
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Integrated Study Cycle in Mechanical Engineering 	


Quality System (Système De Qualité)	
  

NÓNIO INFORMATIC SYSTEM	


InfoEestudante	


	


This system gives students all the information related to course subjects, 
such as: ���
	


- Annual registration in the various disciplines	


- Information about the content of the subjects (program, abstracts, 

support Materials, attendance, etc)	


- registration in exams	


- schedules	


- Reports ���
- Pedagogical Surveys	


- Results of evaluations	
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Integrated Study Cycle in Mechanical Engineering 	


Quality System (Système De Qualité)	
  

NÓNIO INFORMATIC SYSTEM	


InfoDocente	


	


This system offers the teacher management of the courses giving students 
all the information they need	
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Integrated Study Cycle in Mechanical Engineering 	


Quality System (Système De Qualité)	
  

•  SELF-ASSESSMENT REPORTS (ANNUAL)	


	

BY  THE MASTER’S COORDINATOR	



•  TEACHING SURVEYS (semestral)	


	

BY  THE MASTER’S STUDENTS	



•  EVALUATION OF THE MASTER	


	

BY  THE AGENCY FOR ASSESSMENT AND ACCREDITATION OF HIGHER EDUCATION - A3ES	



•  EVALUATION OF THE SCIENTIFIC UNITS (EVERY 3 YEARS)	


	

BY THE FCT/MEC – INTERNATIONAL EVALUATION COMITTEE	



•  CANDIDATURE  en  2012 au  EUR-ACE,  European Accreditation  of  Engineering 
Programmes 	
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B I E N V E N U E  


