
Units 

Skills
English for Mechanical Engineering EAP includes 14 units with graded (in terms of content and linguistic 

complexity) discipline-related authentic texts and thematically linked activities. The content is organised 

on the basis of the 3 major specialisations in Mechanical Engineering, Manufacturing, Energy and 

Industrial Management.

Overall, all units are mainly focused on developing and enhancing two fundamental academic skills, 

reading and writing, which are required at all levels of Higher Education, whereas it places less emphasis 

on practising listening and speaking (Warm-up section). 

More specifically, special emphasis is given to reading and understanding scientific and academic 

language by 

• practising skimming and scanning, 

• interpreting key information 

• making inferences 

• exploiting already acquired knowledge in discipline-related topics

• learning about and identifying the schematic structure of genres

• understanding how cohesion and register convey meaning in texts

• building up vocabulary

• understanding and interpreting trends in graphs, tables etc.

Writing skills involve employing all relevant textual and lexico-grammatical patterns and functions as 

well as cohesion and the formal, staged qualities of academic genres by applying

• nominalisations and, in general, derivatives

• collocations

• discourse devices

• paraphrasing 

• summarising
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• note-taking

• text elaboration (discussing trends in graphs, tables, etc.) 

• referencing 

Finally, listening skills are corroborated and improved by gaining access to videos thematically related 

to the main topic in each unit, whereas speaking is only limited to discussing topics and relevant 

information and is mainly practised through warm-up activities.

Structure
Each unit is comprised of  5-6 sections (Grammar practice is limited to only some units):

• WARM-UP: THINK BEFORE YOU READ 

• DEVELOPING LANGUAGE 

• UNDERSTANDING LANGUAGE 

• PRACTISING LANGUAGE 

• EXPANDING LANGUAGE and

• PRACTISING GRAMMAR

WARM-UP: THINK BEFORE YOU READ introduces the students to the topic of each unit and 

encourages schemata instantiation and involvement.

DEVELOPING LANGUAGE includes authentic academic texts aiming at discussing and elaborating on 

a Mechanical Engineering topic as well as building up vocabulary.

UNDERSTANDING LANGUAGE motivates students’ critical thinking and tests their ability to 

understand meaning (general and specific information), words in context and situational mood, to make 

inferences and interpret key information.

PRACTISING LANGUAGE contains activities which enhance the students’ ability to understand, 

master and apply discourse and lexical structures and consolidate what they have learnt. 
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EXPANDING LANGUAGE elaborates on the main topic and tests students’ ability to increase and 

improve their knowledge and skills by applying genre and cohesion conventions and expands their skills 

in using relevant academic linguistic features. It also provides students with the practical knowledge and 

skills to write effectively for a variety of purposes and situations, by applying paraphrasing strategies, 

organising information according to genre, using cohesive devices, referencing, etc. 

PRACTISING GRAMMAR is limited to only a few units and is used to introduce or expand knowledge 

of formal grammatical structures commonly found in scientific/academic texts, such as Relative clauses, 

Gerunds & Infinitives, Passive Voice, Participles.

I hope you will find English for Mechanical Engineering EAP a useful tool to improve your knowledge 

and skills in academic English.

Enjoy your reading!

Agapi Altini

Assistant Professor, Mechanical Engineering, University of Western Macedonia
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WARM-UP :THINK BEFORE YOU READ

1. Name some common engineering materials.

2. What distinguishes one engineering material from another?

3. What does the strength of materials imply?

DEVELOPING LANGUAGE

Engineering materials are a group of materials, 

which have many applications in manufacturing 

and construction. The primary function of an 

engineering material is to withstand applied loading 

without breaking and without exhibiting excessive 

deflection. The major classifications of engineering 

materials include metals, polymers, ceramics, 

and composites. 

The mechanical properties of a material affect how 

it behaves as it is loaded. These properties include 

elastic modulus, ductility, hardness, and various 

measures of strength. The elastic modulus of the 

material affects how much it deflects under a load. The ductility of a material also plays a significant 

role in determining when a material will break as it is loaded beyond its elastic limit, whereas hardness 

generally means that a material is resistant to scratching and wear. The strength of materials is described 

in terms of the types of force or stress that the metal must withstand and how these are resisted. A load 

applied to a mechanical part will induce internal forces within it, called stresses. 

Stresses, acting on the material, cause deformation of the material, which is called strain. Engineering 

Stress is defined as Force divided by the cross-sectional area of the material: 

σ = 
F
A

, where σ = stress, F = applied force, and A = cross-sectional area of test sample. 

CeramicMetal

Polymer

Composite

Fig. 2.1 Types of materials
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Common types of stress are compression, tension, shear, torsion, bending, or a combination of 

these stresses, such as fatigue. 
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Fig. 2.2 Stress types

METALS and POLYMERS 

Metals and polymers or plastics are the most common engineering materials. 

Metals are solid at ordinary temperatures, opaque, good electrical and thermal conductors, lustrous, 

and crystalline.  In addition, they are typically malleable (they can be hammered into thin sheets) or 

ductile (can be drawn into wires) deforming under stress without cleaving. The common metallic 

elements include aluminum, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, nickel, 

tungsten, uranium, zinc etc. Metals can be categorised according to their physical or chemical properties 

as ferrous and non-ferrous metals; brittle metals and refractory metals; white metals; heavy and light 

metals; and base, noble and precious metals. Metallic elements can combine with other elements, 

either as compounds, as solutions, or as mixtures. A substance, which consists of two or more metals, 

or metals and nonmetals, such as carbon, are called alloys. 

All metals expand when they are heated and contract when they are cooled. They are very strong and 

resistant. They have different properties, such as hardness, tensile strength, elasticity, malleability, fatigue 

resistance and ductility.

Polymers or plastics are organic materials that consist of molecules formed by long chains of repeating 

units and which change shape through extrusion, molding, casting, or spinning. Polymers are very 

tough, thermal and electrical insulators, and resistant to acids, alkalies, and solvents.They are classified 

as thermoplastic polymers, thermosetting polymers (thermosets), and elastomers. 

The classification of thermoplastics and thermosets is based on their response to heat. If heat is applied 

to a thermoplastic, it will soften and melt. Once it is cooled, it will return to solid form. Thermosets are 
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typically heated during initial processing, after which they become permanently hard. Thermosets will 

not melt upon reheating. If the applied heat becomes extreme however, the thermoset will degrade 

due to breaking of the molecular bonds. Thermosets typically have greater hardness and strength than 

thermoplastics. 

Elastomers are highly elastic polymers with long chain molecular structure and with mechanical properties 

similar to rubber. Elastomers are commonly used for seals, adhesives, hoses, belts, and other flexible 

parts. The strength and stiffness of rubber can be increased through a process called vulcanization, 

which involves adding sulphur and subjecting the material to high temperature and pressure.

Adapted from https://en.wikipedia.org/wiki/Metal&https://en.wikipedia.org/wiki/Plastic,https://mechanicalc.com/
reference/mechanical-properties-of-materials , https://sengerandu.wordpress.com/tutorials/physical-metallurgy/
engineering-materials/https://mechanicalc.com/reference/engineering-materials#thermoplastic-polymers

1. UNDERSTANDING LANGUAGE

1.1. Fill in the missing information in the diagram below.

Engineering materials

metals ceramics

glasses

metal matrix

ceramic matrix

plastic matrix

thermosetting
crystalline  
ceramics

1.2. Correct the statements below where necessary.

1. Engineering materials must resist forces without breaking and bending.  

2. Engineering materials are used for manufacturing various objects. 

3. The use of engineering materials depends on their properties. 

4. The most common engineering materials are metals, polymers, plastics, and composites.  
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WARM-UP : THINK BEFORE YOU READ

1. How do turbines work?

2. Can you name some turbine types?

3. What is the main component of a turbine?

DEVELOPING LANGUAGE

Turbines are rotary engines, which convert the energy in a stream of fluid into mechanical energy, by 

passing the fluid through a system of stationary passages blades attached to a rotor. The flow exerts a 

tangential force, or torque, on the rotor blades, which turn the rotor and produce work. The general 

classification of turbines includes four types, according to the fluids used for power generation: water 

or hydraulic, steam, gas, and wind. 

Water (or hydraulic) turbines installed in dams employ the potential energy, which results from the 

difference in elevation between an upstream 

water reservoir and the turbine-exit water level 

(the tailrace) to convert the head into work. 

To obtain very high head, water for a water 

turbine may be run through a large pipe called 

a penstock. Nowadays, the primary use of 

water turbines is for electric power generation 

in large hydropower plants worldwide, due to 

the significant untapped potential of water and 

the major change in the existing practices and 

planning and development of hydropower towards 

sustainability and combating climate change. To 

meet the energy-related sustainable development goals of the Paris Agreement, an estimated 800 GW 

of additional hydropower will be needed over the next two decades.

The greatest amount of electrical energy comes, however, from steam turbines coupled to electric 

generators. Steam turbines are driven by steam produced in fossil-fuel-fired or nuclear-powered 

generators, and operate on the Rankine cycle. Water is pumped to high pressure and after that, it is 

Fig. 10.1 Steam turbine (https://www.dreamstime.
com/stock-photo-steam-turbine-thermal-power-plant-

image88793836)


