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DOCENTE: Prof. GIUSEPPE INGARAO
PREREQUISITES knowledge of manufacturing processes; specifically, expertise concerning metal 

shaping processes is highly recommended.
•	Mechanical as well technological properties of engineering materials

•	Mechanical as well technological properties of engineering materials
LEARNING OUTCOMES Knowlendge and comprehension skills

Students  will  have  acquired  knowledge  concerning  several  manufacturing
processes. Specifically they will  be expert in metal shaping processes, as they
will have a proper knowledge concerning conventional, non conventional as well
as  additive  manufacturing  processes.  They  will  be  able  to  both   design  such
processes  and  indentify  the  most  suitable  manufacturing  technology  with
varying  the  production  scenario.  In  fact,  they  will  know  the  effect  of  the  main
process parameters on product  quality  for  each studied process.  In addition to
technological  knowledge  the  course  will  provide  the  students  with  topics  and
techniques  concerning  the  environmental  impact  of  manufacturing  processes.
As  a  results,  the  student  will  be  able  to  identify  suitable  manufacturing
processes for product/component manufacturing considering both technological
and  environmental  design  objectives.  Students  will  be  aware  about
environmental impact arising from the different steps of a product/component life
cycle:  material  consumption,  manufacturing  stage,  use  phase  and  end  of  life
options.
Ability to apply the acquired  knowledge 
The student  will be able to identify the proper metal  manufacturing process as
well  as  the  related  process  parameters.  Students  will  identify  the  best
manufacturing  approach  considering  both  technological  and  environmental
design  objectives.  Specifically,  during   practical  classes  and  project  work
development  the  students  can  apply  the  acquired  knowledge  to  real  case
studies. Moreover the course envisages some practical classes to be held in the
manufacturing technology workshop, during such practical classes the students
can apply what learned in frontal classes to practical manufacturing processes.
Also,  during  oral  examination  two  extra  questions  will  be  asked  to  foster  the
student reasoning and to test his/her problem solving skills. 
Independent thinking skills
The students will have learned techniques aimed at analyzing the environmental
impact  well  as  technological  performance  of  processes.  The  students,  will  be
able  to  both  identify  the  main  issues  and  to  propose  innovative  strategies  to
minimize the environmental impact of a given process
Communication skills
Students will be able to proper communicate the acquired contents, specifically
they will be able to take part to technical discussions concerning the topics dealt
with  during  the  course.   Communication  skills  will  be  fostered  by  case  studies
analysis developed within the practical classes  as well as by the  project work
presentation.
Learning skills
Students,  at  the  end  of  the  course,  can  analyze  the  technological  and
environmental  performance  of  several  metal  shaping  processes  .  Students
should  be  able  to  independently  implement  technological  and  ecological
analyses  of  an  assigned  case  study.  Moreover  they  have  to  prove  they  can
propose  new  design  strategies  to  improve  technological  and   ecological
performances of a processes. The acquired knowledge will allow the students to
continue engineering degree course with a better awareness.

ASSESSMENT METHODS The evaluation procedure consists of two parts. The first part focuses on a 
group project work to be developed throughout the course. The second part is a 
more conventional oral examination. As far as the project work is concerned, it 
will be organized in teams of 3/4 students. The students will be assigned an 
overall topic and they will have to independently analyze and properly address 
their research activities. The project delivery consists of a technical report 
(maximum 20 pages) and  PowerPoint presentation (15 minutes for each 
student). After presentation a brief discussion will take place,  the teacher will 
ask the student to analyze the acquired skills by means of project work 
development. Such examination aims at evaluating the personal reinterpretation 
level as well as the ability to deepen an assigned topic. By PowerPoint 
presentation  the teacher can also  evaluate the students  communication skills.
 After the project work discussion the teacher will assign an individual mark (on  
a scale of 30) to each student.
As far as the second step of the evaluation procedure is concerned,  an oral 
examination will take place.  During the exam the teacher will ask at least 4 
questions to cover all the main topics dealt with within the course. Subsequently 
two more questions will be asked to evaluate  both the level of  personal 
reinterpretation of the learned contents as well as the ability to apply the 
acquired knowledge to real case studies. Such two extra questions will be 
properly structured and will be also less specific to foster the student reasoning 
and to test his/her problem solving skills. Students will receive a mark for the 
oral presentation. The student will be positively evaluated only if they prove to 



have at least an acceptable knowledge of the topics provided during the course. 
The mark will rise as the level of knowledge, the ability  of  personal 
reinterpretation of as well as  the aptitude to apply acquired knowledge to real 
case studies improve. The final mark is carried out by considering both the 
project work and the oral examination marks.

EDUCATIONAL OBJECTIVES The course aims at providing the students with knowledge concerning metal 
shaping manufacturing processes. The course deals with conventional, non 
conventional as well as additive manufacturing processes.
Overall the course aims to increase the awareness of young engineers 
concerning innovative manufacturing processes, analyzing the effect of process 
parameters on technological and environmental design objectives.

TEACHING METHODS Frontal classes, practical session to be held both in classes and in the workshop

SUGGESTED BIBLIOGRAPHY F. GABRIELLI, R. IPPOLITO, F. MICARI – Analisi e Tecnologia delle
Lavorazioni Meccaniche – McGraw-Hill, 2008.
Material and the Environment (Ecoinformed Material Choice) Micheal F.
Ashby Elsevier, second edition,2012;
Tecnologia meccanica: le lavorazioni non convenzionali Monno, Previtali,
Strano CittaStudi Ed.,2012.

SYLLABUS
Hrs Frontal teaching

4 Sheet metal forming processes(Anisotropy, springback, Formability)

2 Sheet metal stamping processes design

1 Light weight materials

2 Forming limit stress Diagram

6 Innovative  sheet metal forming processes (Incremental forming, Hydroforming and heat assisted processes)

4 Laser based processes

2 Electrochemical machining

2 Electron beam  processes

3 Electro Discharge Machining

1 water jet/abrasive water jet processes

2 Plasm Arc processes

6 Additive manufacturing processes

4 Environmental impact of materials production, Concept of embodied energy, Life Cycle Engineering (LCA) 
techniques

3 End of life strategies and innovative recycling processes

3 Environmental impact analysis of metal shaping processes

Hrs Practice
12 Practical classes on Sheet metal forming design

10 Practical classes: 	Sheet metal forming processes

10 Practical classes on Environmental impact analysis of manufacturing processes

4 Practical classes on Additive manufacturing processes
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