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2EDEK - 2 Objectives and Outline of the Course

H
Z | The subject aims to provide more advanced and complementary knowledge related to metallic materials and their application
in the mechanical industry than those provided in the first level courses of Italian universities. In particular, in the teaching
of Science and technology of materials / Technology of metallic materials of this University. These are fundamental
knowledge in the profession of a mechanical engineer.
The teaching places particular emphasis on the understanding of the interdependence between the choice of a metallic
material and the design of its working cycle: choice and design are conditioned by the desired and requested properties in
working conditions; therefore, the following inherent aspects are dealt with, in particular concerning the metallic materials,
together with the reciprocal correlations:
1) Principles of physical metallurgy and thermodynamics;
2) Manufacturing, heat treatment and mechanical processes;
3) Structures, microstructures and their properties;
4) Performance on site (mainly mechanical but also electromagnetic, thermal and in the presence of corrosion).
FEDEEBFIZE Learning Objectives
H | to provide more advanced and complementary knowledge related to metallic materials and their application in the mechanic
Z | to provide more advanced and complementary knowledge related to metallic materials and their application in the mechanical
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| industry than those provided in the first level courses of Italian universities

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H
& | Powder metallurgy technology | Powders (types and properties), compacting pressing (materials classes, types of
dies, methods), sintering (furnaces, atmospheres, operating conditions, mechanism)
post-treatments, products.
2 H
Z | Corrosion Anodic and cathodic behavior. Oxygen, temperature and solution concentration
influences.
3 H
%o | The different types of | Galvanic corrosion coupling different materials or in case of different phases. Active
corrosion and passive behavior of stainless steels. Protection methods of metallic materials.
4 H
Z | Stainless steels Schaeffler and De Long diagram. Stainless steels classes and designation. Heat
treatment, welding, deformability and tool work-ability. Surface finishing. Sanification.
Metallic ions release. Tool steels.
B H
Z | Cold and hot working classes Cold and hot working classes
6 H
%= | Surface coating technologies | Titanium alloys. Grades, alloying elements, phase diagrams, properties, heat
and materials treatments, influence of microstructure
7 H
Z | Applications and products Metallic materials microstructure and failure analysis: fracture modes and
morphologies.
8 H
Z | Overview of cellular materials, | Metal foams with open and closed cells. Elastic and plastic compression behavior,
applications(1) density effect. Absorption of energy during the impact.
9 H
Z | Overview of cellular materials, | Metal foams with open and closed cells. Elastic and plastic compression behavior,
applications(2) density effect. Absorption of energy during the impact.
10 H
Z | Overview of cellular materials, | Metal foams with open and closed cells. Elastic and plastic compression behavior,
applications(3) density effect. Absorption of energy during the impact.
11 H
% | Presentation(1) Presentations of group exercised and laboratories in this course.
12 H
% | Presentation(2) Presentations of group exercised and laboratories in this course.
13 H
Eo
14 H
ES
15 H
ES

B1E5 Prerequisite(s)

a_|
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‘

Z | Basic knowledge of Physics, Chemistry, structural Mechanics, science and technology of metallic materials.

‘

o= | Following texts and lecture notes, uploaded on the "Portale della Didattica".
G. Krauss, "Steels, Processing. Structure, and Performance", 2nd ed., ASM International
F.C. Campbell, "Elements of Metallurgy and Engineering Alloys", ASM International

m
T

= | Exam: Computer-based written test with open-ended questions or multiple-choice questions using the Exam platform and
proctoring tools (Respondus).
Exam: Written test; Computer-based written test with open-ended questions or multiple-choice questions usin

‘
w



