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2EDEK - 2 Objectives and Outline of the Course

H
= | The course is aimed at deepening the knowledge related to the metal forming processes and technologies. After an
introduction of the fundamental principles related to the different techniques, processes and the equipment used in metal
forming will be examined. The manufacturing of finished parts, made of metal alloys and metal based composites, is studied

and analyzed, particularly in terms of the applications of technology in different industrial sectors

#E DEEBE Learning Objectives

=4
H deepening the knowledge related to the metal forming processes and technologies
ES

deepening the knowledge related to the metal forming processes and technologies
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= | FOUNDRY Principles of solidification of the alloys. Flow diagram and processing cycle typical of
a foundry. Models, shapes and dies, traditional and special forming methods. Gravity
casting, centrifugal casting and die casting. Investment Casting. Squeezecasting,

2 H

Z | PLASTIC DEFORMATION Mold Casting and continuous casting. Recall of the theory of plasticity and of the
theoretical fundamentals of the plastic deformation. Hot, semi-hot and cold
deformation. Primary and secondary rolling. Forging, pressing, direct and inverse
extrusion, dra

3 H

= | POWDER METALLURGY(1) Production Techniques and characterization of the product Pressing in molds:
obtainable shapes and limits. Special compaction processes, cold and hot isostatic
pressing. Sintering in furnaces: thermodynamic aspects of the process, furnaces and
sintering a

4 H | POWDER METALLURGY(2)

& | POWDER METALLURGY(2) Metal Injection Molding: characteristics and applications, raw materials and
production cycle. FAST Techniques: SPS, EDS, CDS Free-form processes and 3D
printing. Additive Manufacturing: main techniques and typical products.

B H
% | MACHINING MACHINING
6 H
Z | SPRAYING Spraying techniques. General rules for spraying processes. Characteristics of
different processes and typical microstructures.
7 H
Z | DESIGN CRITERIA AND COST | Technical/economic comparison among the different alternative technologies and
ANALYSIS(1) selection criteria for process optimization. Cost indexes. Design of a forming process,
tools and form factors.
8 H
Z | DESIGN CRITERIA AND COST | The characteristics of formability, properties and microstructural characteristics of
ANALYSIS(2) the materials will be examined by means of practical/virtual labs, as function of the
different technologies adopted, with the observation and analysis of finished piece
9 H
Z | DESIGN CRITERIA AND COST | The characteristics of formability, properties and microstructural characteristics of
ANALYSIS(3) the materials will be examined by means of practical/virtual labs, as function of the
different technologies adopted, with the observation and analysis of finished piece
10 H
% | Presentation(1) Presentations of group exercised and laboratories in this course.
11 H
% | Presentation(2) Presentations of group exercised and laboratories in this course.
12 H
% | Presentation(3) Presentations of group exercised and laboratories in this course.
13 H
ES
14 H
ES
15 H
ES
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Analysis of a set of functional components, with the investigation of the different component parts, examination of the most

proper materials for the manufacturing, choice of the molding process and design of the production cycle.

‘

Kalpakjian, Mechanical Technology, Pearson, 2014 J. Beddoes, Principles of Metals Manuafcturing Processes, Elsevier, 2006
A. Salak, Ferrous Powder Metallurgy, Cambridge International Science Pub., 1995 G. Dieter, Mechanical Metallurgy,
McGraw.Hill, Tokio,
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Expected learning results: Comprehension of the topics illustrated and ability to couple the parts' shape, size and material
characteristics to the most proper metal forming process Ability to summarize the most relevant characteristics of each
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