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Contenuto e impostazione

I Mech e un nuovo corso di inglese tecnico destinato agli studenti che frequentano il secondo
biennio e il quinto anno delle scuole secondarie superiori, per gli Istituti Tecnici indirizzo Mec-
canica, Meccatronica ed Energia e per gli Istituti Professionali indirizzo Industria e Artigianato
per il Made in Italy. Il testo e stato costruito secondo le Linee Guida ministeriali e si propone di
condurre lo studente al traguardo di competenza linguistica B2 (QCER).

Il volume ha l'obiettivo di far raggiungere agli studenti la padronanza della microlingua inglese
nel settore di riferimento, con una particolare attenzione allo sviluppo di conoscenze, abilita e
competenze.

La metodologia sequita parte dai contenuti propri dellindirizzo per sviluppare con gradualita l'ac-
quisizione del vocabolario tecnico, la padronanza delle strutture linguistiche e le abilita produttive.
[l volume si compone di 3 moduli che richiamano i settori di indirizzo, ciascuno formato da un
numero variabile di unita.

Ogni unita comprende:

e letture tecniche tratte da materiali reali e attuali, corredate di un glossario per i termini pit
complessi e con esercizi di varia tipologia, graduati per livello di difficolta;

* la sezione Expand your Vocabulary, con attivita di ampliamento e rafforzamento del lessico, con
lausilio di disegni e immagini ed esercizi calibrati anche per la didattica inclusiva;

* |a sezione Language in Action, che propone due pagine di riepilogo grammaticale, accompa-
gnate anche da attivita di Word Formation e Use of English basate sulle certificazioni PET e FIRST,

* la sezione Professional Communication, che riprende i contenuti tecnici dell'unita in chiave co-
municativa ed é arricchita dal box Key language, con espressioni utili per l'interazione nel mon-
do professionale;

¢ la sezione What do you Remember?, che propone una mappa finale di riepilogo dei contenuti,
utile per il ripasso e per la didattica inclusiva.

Oltre alle attivita di ascolto, numerosi spunti per approfondire le tematiche trattate vengono for-
nite da Surfthe Net!, una rubrica dedicata alla visione di filmati legati ai contenuti tecnici.

Una sezione Work it out! propone, per ogni modulo tecnico, dei compiti di realta che offrono agli
studenti l'opportunita di mettere in atto le competenze acquisite sulla base delle conoscenze.

A fine volume, From School to Work offre due strumenti utili per lo studio e il lavoro. Il primo, Sa-
fety, affronta la tematica della sicurezza sul lavoro sia dal punto di vista pratico, delle misure da
adottare, sia dal punto di vista dell'atteggiamento e del comportamento da tenere. Il secondo,
Applying for a Job, propone una sequenza di attivita che permettono agli studenti di acquisire il
vocabolario, le conoscenze e le competenze necessarie per chi si affaccia a un mondo del lavoro
sempre pill internazionale.

Infine, il modulo Culture and Society presenta letture con contenuti di attualita collegati ad ar-
gomenti tecnici. Sono presenti attivita di comprensione sulla tipologia delle prove INVALSI per
accompagnare gli studenti nella preparazione all'Esame di Stato.

A completamento del corso si trova un Technical Glossary, con i vocaboli pitl ricorrenti nel testo e
specifici della materia.



Caratteristiche del corso

Chiarezza e praticita: tutte le letture tecniche sono suddivise in brevi paragrafi e articolate su
due pagine a fronte. La struttura del volume é snella e lineare, facile da usare per gli studenti
e gli insegnanti.

Efficacia: gli esercizi presentano un grado crescente di difficolta e attivano le abilita ricettive
per arrivare a quelle produttive.

Motivazione: il testo offre spunti di riflessione per stimolare la capacita di pensiero critico e
la personalizzazione dei contenuti, attraverso attivita che richiedono una riflessione autono-
ma da parte degli studenti.

Sviluppo delle competenze comunicative simulando contesti professionali reali: grazie ad
attivita specifiche che esercitano tutte le abilita in situazioni tipiche del contesto lavorativo.

Inclusione: il testo offre attivita specifiche per studenti con bisogni educativi speciali nelle
sezioni What do you Remember?, che sintetizzano i saperi ed esplicitano la relazione tra essi in
modo visivo, e nelle verifiche dedicate presenti nel Teacher's Book. Sono frequenti inoltre le pro-
poste di attivita a coppie o di gruppo, per favorire 'apprendimento cooperativo e la capacita
di lavorare in team.

Ricchezza iconografica: lampio apparato di immagini e disegni rende lo studio piu attraente; e
rivolto agli studenti di tutti i livelli e stili di studio e facilita la comprensione e I'apprendimento.

Contenuto aggiornato e collegamenti con il mondo del lavoro: l'opera é stata progettata

seguendo le indicazioni ministeriali e le richieste provenienti dal mondo del lavoro.

CD-Audio

Contiene le registrazioni degli esercizi di ascolto proposti nel volume.

eBook+

LeBook+ presenta lintero testo in versione digitale, utilizzabile su tablet, LIM e computer, e offre
numerosi contenuti aggiuntivi:

@ esercizi interattivi, che consentono allo studente un'utile attivita di autoverifica;
@ link a video per attivita di approfondimento;

i file audio di tutti gli esercizi di ascolto proposti nel volume.

Risorse online ::‘ hoepliscuola.it

Per ogni modulo sono disponibili le registrazioni degli esercizi di ascolto proposti nel volume,
ulteriori materiali integrativi e strumenti didattici per il docente.

Teacher’s Book

Il Teacher’s Book contiene:
 script e soluzioni degli esercizi del volume;
« prove di verifica standard, con soluzioni;

« prove di verifica per la didattica inclusiva, con soluzioni.



! surf the Net,

. attraverso la

: presentazione di
"! video, permette
: di approfondire
. le tematiche

: trattate.

Ogni unita e strutturata in brevi letture di argomento tecnico. Ogni lettura é preceduta da
un esercizio di warm up. Sequono esercizi di comprensione del testo, di approfondimento
del lessico, di produzione orale e scritta e di ascolto, volti allo sviluppo delle quattro abilita.
Alcuni esercizi sono basati sulle competenze delle certificazioni PET e FIRST.

Lapertura di unita individua i
contenuti, le competenze, il focus sulla
lingua e sulla comunicazione in ambito
professionale e i materiali digitali.
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didattica indusiva

¢ Professional Communication sviluppa
: le competenze comunicative attraverso
! attivita che simulano situazioni professionali

"' reali, accompagnate da espressioni utili

. (Key language) per l'interazione nel mondo
: del lavoro.

a esught by torines)

inclusiva. :

2 srainstorming. st the suiable mateiss or th dfernt prt.

. Alla fine di ogni modulo,
. la sezione Work it out!
: propone compiti di

: realta che offrono la

¢ possibilita di mettere

* in atto la didattica

: per competenze e che

: permettono di svolgere
 lavori interdisciplinari

. con le materie

. professionalizzanti.

FROM SCHOOL
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MY FUTURE

Il modulo From School to Work
offre strumenti utili per lo studio

e per il lavoro. La sezione Safety
affronta la tematica della sicurezza.
La sezione Applying for a job
propone attivita che consentono agli
studenti di acquisire il vocabolario, le
conoscenze e le competenze utili per
linserimento nel mondo del lavoro.
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Il modulo Culture and Society
offre approfondimenti tematici e
contenuti di attualita collegati al
mondo della cultura tecnologica.
Sono presenti attivita di
comprensione sulla tipologia delle
prove INVALSI per accompagnare
gli studenti nella preparazione
allEsame di Stato.
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A fine volume, un glossario
inglese-italiano riepiloga i vocaboli
pitl ricorrenti nel testo e specifici
della materia.



WHAT IS MECHATRONICS?

MECHANICS

UNIT

L

MATERIALS
IN ENGINEERING

2

MECHANICAL
DRAWING

3

MACHINE TOOLS

4

METALWORKING
PROCESSES

Competences

The rise of Mechatronics

Lessons

Describe and compare the properties of materials 1 Materials and their
Understand and explain the different types of properties 8
materials according to their properties 2 Metals 12
Analyse, evaluate and describe the properties of 3 Polymers: plastics
objects and rubbers 14
Under‘stand the presentation of a new project 4 Other types
Work in a team of materials 16
Develop critical thinking
Describe the properties and other characteristics of
a product
Describe technical drawing and its basic tools 1 Technical drawing 26
Describe the main conventions used in technical 2 Lines and other
drawing conventions 28
Describe thg most important technical 3 Technical
representations representations 30
Descr|.be b 4 CAD (Computer
Work in a team Aided Design) 32
Develop critical thinking
Give information about measurements and
calculations
Describe machine tools and their main parts 1 Different types
Describe how machine tools work of machine tools 42
Work in a team 2 Drilling, turning
Develop critical thinking and milling machines 44
Ask for information 3 Other machine tools 48
Describe the principal metalworking processes 1 Metallurgy and
Develop critical thinking 2 The basic methods
Request information about courses of metalworking 60

3 Forging, rolling

and extrusion 62
4 Welding, soldering
and brazing 64




Indice

IX

Expand your Language Professional What do you Digital
vocabulary in action communication remember? Area
. !vlateri‘als . . Comparative. » Describing ° Conceptmap 24 @ s
in engineering 18 and superlative a product 22
adjgct.ives of KEY LANGUAGE 2 Listening
majority 20 exercises
* Other ;
Video
comparative @
and superlative
adjectives 20
. Mechgnical . The ‘ * Numbers and * Concept map 40 @ Exercises
drawing 34 imperative 36 measurements 38
KEY LANGUAGE 38-39 Listening
exercises
* Machine - Relative . Ask?ng . e Concept map 56 @ B
tools 50 pronouns 52 for information 54
KEY LANGUAGE 55
* Metalworking « Passive forms 68 || © Requesting ¢ Concept map 72

processes 66

information about
courses

KEY LANGUAGE

70
70

© 60

Exercises

Listening
exercises

Video




HEATING AND
REFRIGERATION
SYSTEMS

WORK IT OUT

Indice

Lessons

Describe the main components of an internal 1 Engines: the basics 74
combustion engine and explain their functions 2 The four-stroke cycle 76
Descrlbbe and compare internal combustion petrol 3 The Diesel engine 75
and Diesel engines

Understand and explain the operation of internal | 4 The engine systems 80
combustion engines

Describe the main engine systems and explain

their function

Interpret and summarize information

Analyse and evaluate basic vehicle maintenance

procedures

Work in a team

Develop critical thinking

Offer solutions

Describe different types of heating systems 1 Heating systems 90
Explain the basic operation of heating, 2 Refrigeration systems 92
refrigeration and air conditioning systems 3 Hydraulic machines:
Understand and provide suggestions to choose pumps ' 04
aheating system and to reduce energy consumption

Describe different types of pumps

Work in a team

Develop critical thinking

Speak on the phone

Ready to skate 103
Let’s draw: a video tutorial 105
Take care of your car 107

ELECTRICAL ENGINEERING

7

ELECTRICITY:
BASIC
PRINCIPLES

Lessons

Describe the main components of a simple circuit
and explain their functions

Understand and explain the basic operation of a
simple motor

Describe different types of motor configurations

Understand and provide suggestions for selecting
a type of motor

Summarize information
Work in a team

Develop critical thinking
Place an order on the phone

1 Electric circuits
2 Electric motors

3 Common motor
configurations

m
n4

116




Expand your

vocabulary

Language
in action

Professional
communication

Indice

What do you
remember?

Digital

Area

* Engines 82

* Modal verbs:

revision 84

» Modals and verbs

for obligation,

necessity

and prohibition
84

* Other verbs

to express
permission and

prohibition 84

* Modals for

advice
and suggestion
84

* Problem-solving:
offering solutions 86

KEY LANGUAGE 87

- Concept map

88

Exercises

Listening
exercises

© 60

Video

» Heating and
refrigeration

systems 96

» Conditional

sentences 98

» Speaking
on the phone
KEY LANGUAGE

100
101

* Concept map

102

Exercises

Listening
exercises

Video

© 60

Expand your
vocabulary

Language
in action

Professional
communication

What do you

remember?

Digital

Area

« Electricity 18

» Linkers 120

122
123

+ Placing an order
KEY LANGUAGE

* Concept map

124

@ Exercises
Listening

exercises

@ Video




WM Indice

ENERGY
SOURCES

WORK IT OUT

Lessons
Describe the different types of energy 1 What is energy? 126
Classify the different sources of energy 2 Renewable sources
Work in a team of energy 128

Develop critical thinking
Take part in a debate

3 Non-renewable
sources of energy 130

Promote green living: take part in a school competition 139

ELECTRONICS AND CONTROL SYSTEMS

UNIT

Lessons

CONTROL
SYSTEMS

Explain the concept of automation and its
historical evolution

Explain the applications of automated systems,
their advantages and disadvantages

Describe CAD and CAM tools and clarify their use
in industry

Describe CNC machines and explain their
operation, advantages and disadvantages

Describe a 3D printer and explain its basic operation
Listen and take notes

Summarize information

Work in a team

Develop critical thinking

Arrange a meeting by e-mail

1 Automation:

the basics 144
2 Industrial automation 146
3 CNC machines 148
4 The 3D printing

revolution 150

Explain how an automated system works

Identify the elements of an automated system and
their functions

Identify the components of a PLC and explain its
operation

Describe common types of sensors and their uses

Describe common types of actuators and their
uses

Work in a team
Develop critical thinking
Make and respond to complaints

1 How automation
works 160

2 PLC: the basics 162
3 Sensors and actuators 164
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* Present .
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continuous? 134
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KEY LANGUAGE 137

- Concept map

138

Expand your Language Professional What do you
vocabulary in action communication remember?
¢ Automation 152 || < Phrasal verbs 154 || = Writing e-mails ¢ Concept map 158 @ Serdees
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a meeting 156 Listening
KEY LANGUAGE 157 (2
@ Video
« Control * Infinitives * Making and « Concept map 172 @ Sereees
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@ Video




Indice
UNIT

ROBOTICS

12

INDUSTRY 4.0

WORK IT OUT

FROM SCHOOL
TO WORK

CULTURE
AND SOCIETY

Technical glossary

Lessons
 Explain what a robot is 1 Robotics: the basics 174
« ldentify the elements of a robot and describe its 2 Industrial robots 176
mechanical structure 3 The robotic arm 178
« Describe the different types of industrial robots
« Describe the main parts of a robotic arm and
explain their features
 Describe different types of end-effectors
« Explain how to choose an end-effector
* Work in a team
* Develop critical thinking
» Describe graphs and charts
+ Describe the origin and the development of 1 Industry 4.0 and IOT:
Industry 4.0 the basics 188
< Understand and explain the concept of Industry 2 Jobs and skills
4.0 and its main elements of the future 190
¢ Consider and explain the new skills for Industry 4.0 || 3 Industry 4.0 in Italy
« Describe the development of Industry 4.0 in Italy and abroad 192
and abroad
- Listen and take notes
¢ Summarize information
* Work in a team
 Develop critical thinking
* Ask for information, make requests and answer
requests when travelling
* Make plans
* Machines in motion 201
* Amazing robots 203
Safety 207
Applying for a job 215
1 The Great Pacific Garbage Patch 227
2 Self-healing materials 230
3 Coketown 233
4 The future of our cities 235
5 Volvo goes electric 237
251
Come utilizzare il coupon per scaricare la versione digitale del libro (eBook+) 260
Come utilizzare il coupon per scaricare i contenuti digitali integrativi (risorse online) 260
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L'OFFERTA DIDATTICA
HOEPLI

L’edizione Openschool Hoepli offre a docenti e studenti tutte le potenzialita
di Openschool Network (ON), il nuovo sistema integrato di contenuti e servizi
per 'apprendimento.

Edizione OPENSCHOOL

LIBRO
DI TESTO

Il libro di testo

¢ '’elemento cardine
dell’offerta formativa, uno
strumento didattico agile
e completo, utilizzabile
autonomamente

0 in combinazione con

il ricco corredo digitale
offline e online. Secondo
le piu recenti indicazioni
ministeriali, volume
cartaceo e apparati
digitali sono integrati

in un unico percorso
didattico. Le espansioni
accessibili attraverso
’eBook+ e i materiali
integrativi disponibili

nel sito dell’editore

sono puntualmente
richiamati nel testo
tramite apposite icone.

L'eBook+ ¢ la versione
digitale e interattiva

del libro di testo,
utilizzabile su tablet,
LIM e computer.
Aiuta a comprendere

e ad approfondire

i contenuti, rendendo
I’apprendimento piu attivo
e coinvolgente. Consente
di leggere, annotare,
sottolineare, effettuare
ricerche e accedere
direttamente alle
numerose risorse
digitali integrative.

=) Scaricare I'eBook+
€ molto semplice.

E sufficiente seguire

le istruzioni riportate
nell’'ultima pagina

di questo volume.

RISORSE
ONLINE

Il sito della casa editrice
offre una ricca dotazione
di risorse digitali

per I’'approfondimento

e I’aggiornamento.

Nella pagina web dedicata
al testo € disponibile
MyBookBox,

il contenitore virtuale

che raccoglie i materiali
integrativi che
accompagnano |'opera.
=» Per accedere

ai materiali & sufficiente
registrarsi al sito
www.hoepliscuola.it

e inserire il codice coupon
che si trova nella terza
pagina di copertina.

Per il docente nel sito
sono previste ulteriori
risorse didattiche dedicate.

@’

O O
AA sam

PIATTAFORMA
DIDATTICA

La piattaforma didattica
€ un ambiente digitale
che puo essere utilizzato
in modo duttile, a misura
delle esigenze della classe
e degli studenti.

Permette in particolare di
condividere contenuti ed
esercizi e di partecipare

a classi virtuali.

Ogni attivita svolta viene
salvata sul cloud e rimane
sempre disponibile

e aggiornata.

La piattaforma consente
inoltre di consultare

la versione online

degli eBook+ presenti
nella propria libreria.

=>» E possibile accedere
alla piattaforma attraverso
il sito www.hoepliscuola.it.
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£ MECHATRON

1 Why would you like to study Mechanics and
Mechatronics?

2 What activities do you think you will do?

The fourth Industrial Revolution has begun and
new technologies are used to improve the quality
of production and work conditions.

Mechanical, electronic and informatics systems have
merged and have been integrated into new smart,
automated systems. This marked the birth of a

new branch of Engineering, called Mechatronics,
a word that is a combination of Mechanics and
Electronics.

In fact, Mechatronics Engineering deals with

the design, construction and maintenance of
computer-controlled electromechanical systems.
It includes several disciplines, in particular:

* mechanical technology;

e electronics;

* electrotechnology and electrical engineering;
» computer science and informatics.

The new mechatronic systems are composed of
traditional mechanical components, but also have
electronic parts. In them, sensors, actuators and
computers are all interconnected in a new system
that can be programmed to act automatically
according to the instructions given by the user,
while computers control the process.

Digital
Control
Systems

Mechanical
CAD

Control
Systems

Y
N

MECHATRONICS

~ mechanics

Mechanical
Systems

Control
\Electronics

Electronic
Systems

/ Electro-



An engineer is designing an object.

These systems can be applied to a variety of fields,
such as automotive, aerospace, medicine, industrial
manufacturing and materials processes.

The profile of the Mechatronic technician

The fast evolution of industrial technologies has
changed the professional profiles of mechanical
engineers and technicians, because today companies
require more and more skilled workers. The
graduate in Mechanics, Mechatronics and Energy
should have specific skills such as:

* understanding the properties of materials
related to their use and the manufacturing
process;

* measuring, elaborating and evaluating
technical characteristics using the correct
mnstruments;

* organizing the manufacturing process, defining
the design, construction, control and test of
the product;

* following the industrial processes, elaborating
the working cycles, analyzing and evaluating the
costs;

¢ designing structures and systems applying also
Maths processes and analysing the answers to the
mechanical, thermal and electrical stresses;

 assembling and testing components, machines
and thermo-technical systems; certifying the results
and writing technical instructions and texts;

* organising and running maintenance
processes according to the correct procedures;

The rise of mechatronics [Ie)

* defining, classifying and programming the
integrated automated systems and applying
robotics to the manufacturing processes;

* running projects according to the procedures and
the standards required by the quality and safety
systems of the company;

¢ understanding the specific problems linked to
the use of energy; managing energy use and its
control to optimize its consumption and protect
the environment.

Where Mechatronic technicians work

Mechatronic technicians can work in mechanical
and manufacturing companies in the following
fields: production of pneumatics, industrial
hydraulic and automation, CNC machines
programming, projecting and technical
drawing, also using CAD.

Energy is a field that offers many job
opportunities. There is a need for many technicians
and skilled workers whose work consists in
generating energy and providing it to people for
everyday life and tasks. There is also a need for
individuals studying new methods of energy
generation. The energy field includes utilities, gas
and oil companies, government and research
groups, energy education or environmental
regulation agencies, nonprofit energy awareness and
conservation organizations and many others.
People who want to work in the energy field can
enroll at any university course, but it is better to
have an Engineering degree.

An engineer is inspecting some products.



The rise of mechatronics

Design

Skills Required:
CAD, CAE, ThermoFluids, Stress Analysis, FEA
Job Roles

e Structural Engineer
e CFD Engineer

e Design Engineer

e HVAC Engineer

e Piping Engineer

Maintenance

Skills Required:
Machine Design, Engineering Systems,
Control and Instrumentation

Job Roles

e Power Engineer

e Maintenance Engineer
e Systems Engineer
Site/Field Engineer

Production

Skills Required:
Industrial Engineering, Mechatronics,
Production/Operation Management

Job Roles

e Production Engineer
e Fabrication Engineer
e Drilling Engineer

be
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Planning

Skills Required:
Project Management, Spreadsheet Calculations

Job Roles

* Project Engineer
¢ Logistics Engineer
e Project Manager

Sales & Other

Skills Required:
Spreadsheet Calculations, Modelling and
Simulation

Job Roles

e Quality Manager
e Safety, Health and Environment Manager
e Financial Forecaster
e Sales Engineer
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1 Materials in engineering

2 Mechanical drawing

3 Machine tools

a Metal working processes

5 Engines

6 Heating and refrigeration systems

Work it out!
« Ready to skate

. Let's draw: a video tu
« Take care of your car

torial







LEARN ABOUT... PROFESSIONAL COMMUNICATION

Materials and their properties » Describing a product

Metals

Polymers: plastics and rubbers

Otger typtes of;mgtlerlals: ceramics, composites Describe and compare the properties of materials

and smart materials . . .
Understand and explain the different types of materials

. hei .
EXPAND YOUR VOCABULARY according to thelr properties . .
Analyse, evaluate and describe the properties of objects

| » Materials in engineering Understand the presentation of a new project
. Work in a team
Develop critical thinking
; Describe the properties and other characteristics

- . . N
'f--.-ﬂ » Grammar: comparative and superlative adjectives
of a product

ol

. - of majority; other comparative and superlative

4 adjectives
WHAT DO YOU REMEMBER?

» Concept map

Digital Area @ Exercises @ Listening exercises (®) video




Warm @

1 Would you buy a glass football? Why?
2 Would you use a wooden knife? Why?

3 Would you use iron chairs in your class? Why?

Types of materials

Materials science is central to engineering and to
industries. In fact, manufacturers and engineers need
to know the structures and properties of materials to
select the best one for a particular use, as well as to
improve the efficiency of the final products.

The main categories of materials used in
engineering are metals, polymers, including
plastics and rubbers, ceramics, composites and
smart materials.

Materials can be identified through their main
properties: physical, chemical and mechanical.

Properties of materials:
physical and chemical properties

The physical properties are the characteristics

of a material that we can observe, for example

colour, melting point, thermal and electrical

properties. They define how the material reacts to

external factors such as heat, electricity or gravity

without changing its chemical structure. The most

important are the following.

* Melting point: the temperature at which the
substance changes from a solid to a liquid state.

* Thermal conductivity: the ability of a material
to conduct heat.

GLOSSARY XK

shape: forma withstand: resistere,

flow: flusso sopportare
oxidation: ossidazione to bend: piegarsi, curvarsi
load: carico, sollecitazione indentation:

stress: tensione, sforzo NS RIS

* Thermal expansion: the tendency of matter to
change in shape, area and volume in response to
a change in temperature.

¢ Electrical conductivity: the ability of a material
to conduct electricity. The opposition of a
material to the flow of electric current is called
electrical resistivity.

The chemical properties refer to changes in

the chemical composition of a material because

it interacts with other substances. The chemical

properties include reactivity, lammability and

oxidation states.

» Corrosion resistance: the ability of a material
to resist the oxidation in atmospheric conditions.

Properties of materials:
mechanical properties

The mechanical properties determine the

behaviour of a material in response to the type of

load (external force) applied or the type of stress

(internal force) the material must withstand. The

most important are the following.

 Strength: the ability of a material to resist
forces without breaking, bending or changing
permanently.

* Hardness: the ability of a material to resist
scratching, abrasion and indentation.
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* Elasticity: the ability of a material to return to its breaking. It is a combination of strength and
original shape when a force is removed. plasticity.

* Plasticity: the ability of a material to be * Brittleness: the tendency of a material to break
deformed permanently without breaking or under stress before it deforms.
fracturing. Two more properties associated with * Fatigue: the ability of a material to resist repeated
plasticity are ductility: the ability of a material stress cycles, bending or tension.

to be deformed plastically when it is stretched,
and malleability: the ability of a material to be
deformed plastically when it is compressed.

« Stiffness: the ability of a material to resist
deformation in response to an applied force or
load.

* Toughness: the ability of a material to resist
shock or impacts and plastically deform without

4 e VOCABULARY Read the text and find the English equivalent of the following words.

1T punto di fuSIONE e LS (= o - Ut - Lo
2 SOSTANZA oo 6 fragilita o
3 MATEIIA oo 7 Grafflare e
4 TIQIATITA e 8 allungare, SLITATe ...

5 e@e READING COMPREHENSION What properties do these objects (a-h) have? Match them to the appropriate
properties (1-6). You can use the properties more than once.

1 hardness 5 electrical conductivity
2 plasticity 6 corrosion resistance
3 toughness 7 strength

4 Drittleness 8 malleability

a hardness, brittleness D e G e
|. ]
| /J
S
LU
- 2
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®0 READING COMPREHENSION Answer the following questions.

1

2
3
4
5
6

What are the physical properties of materials?

What are the mechanical properties of materials?

What is the difference between thermal conductivity and thermal expansion?
What is strength?

What is hardness?

What is the difference between malleability and ductility?

eeo [J§] READING COMPREHENSION Choose the correct answer. Only one is right.

1 A material is tough when 4 Which statement is not correct?
a it doesn't deform Malleable materials
b itis brittle a can be deformed permanently
C itisstrong and plastic b can't be deformed permanently
d it doesn't withstand shocks or sudden C can be deformed by hammering or pressing
impacts d don't return to their original shape when
2 If a material can be permanently deformed when they are compressed
stretched, without breaking, it is 5 Chemical properties refer to
a ductile c elastic a the ability of the materials to resist
b malleable d Drittle external forces
3 If a material is hard, but easily broken, it is b the general characteristics of the materials
a strong c brittle ¢ changes of a material when a chemical
b stiff d plastic reaction occurs
d resistance to corrosion only
EXPANSION

©0 READING COMPREHENSION Look at the pictures (1-5): they show different types of stress which materials
can undergo. Match them to their definition (a-e) and draw the missing one.

a

m a nNn G

Torsional stress: it is caused in the material by twisting forces.

Tensile stress: it is caused in the material by stretching or pulling forces.
Shear stress: it is caused in the material by sliding forces.

Compressive stress: it is caused in the material by pushing forces.
Bending stress: it is caused in the material by forces inducing curvature.
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®e VOCABULARY Complete the sentences using one of the following verbs.
stretches © boils « rusts < expands  deforms « scratches « breaks

Example: If you pull this rubber band, it stretches.

1 When you heat metal, it ... , and when you cool it, it contracts.
2 AN IroN Gate .o when exposed to heat, dust, wind and rain.

3 If you hit a wooden table with a hammer, it ... the surface.

4 If you push a plastic bottle on both sides, it ...

5 WALer e at 100 degrees Celsius.

6 If you drop a glass on the floor, it ... because it is brittle.

®00 CRITICAL THINKING Work in groups to find out more about the properties and test the performance of
different materials. Follow these steps and complete the charts below.

e Choose an object around you and observe its properties and characteristics (What colour is it? Is it heavy or
light?)

» Test the material to determine its performance: stretch it, squeeze it, compress it, bend it, drop it... How does
the material behave? Is it waterproof? Can you colour it with ink? Can you change its shape? Does it break
when you drop it?

e What can you use the material for? What can't you use it for? Why?

* Share your findings with the class.

Describe the behaviour
of the material

Properties and characteristics Describe the test
of your object

(list some adjectives)

We stretched it. The material stretched and didn’t break.

Then it returned to its original shape.

Rubber bracelet: strong, elastic. ..

This material can be used for This material can’t be used for

Bracelets, bikes and cars tyres... Work tools. ..



