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1.  DEVELOPING LANGUAGE 
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Adapted from http://en.wikipedia.org/wiki/Industrial_design, and http://www.idsa.org/what-is-industrial-design
· [image: image89.emf] 

2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1. [image: image90.emf] 

Check which of the statements are TRUE and which are FALSE.

1. Industrial Design improves applied art and applied science. 
2. [image: image91.emf] 

[image: image92.emf] 

Joseph Claude Sinel used the term industrial design for the first time. 

3. [image: image93.emf] 

Christopher Dresser is a famous industrial designer.
4. There is no difference between industrial design and engineering design.

5. [image: image94.emf] 

Function and form are concepts related to industrial design.
6. [image: image95.emf] 

Industrial designers design gears and motors.
7. [image: image96.emf] 

Before they start designing, industrial designers identify customer needs.

8. [image: image97.jpg]


Sketching is a creative process.

9. Industrial designers rely on computer-aided industrial design. 
10.   Industrial designers make CAD models before prototyping. 
2.2.  Choose the correct answer.

1. Christopher Dresser is the first industrial (design / designer).

2. Industrial design focuses on the aesthetics and usability of (products / production).

3. Industrial design (studies / designs) function and form. 

4. Industrial designers work together with other professionals to (control / identify) and fulfill customer needs.

5. Industrial designers use creative and analytical (processes / research).

6. (Computer-aided / Software) programmes are used for designing products.

· 3.    PRACTISING LANGUAGE

3.1.  Fill in the missing words.

creative

marketability

functionality

improves       prototype


engineering

utilize


ergonomics

aesthetic  
 

1. Industrial design  …………….the aesthetics and …………….of products. 

2. ………………… means serving a purpose well, that is,  practicality.

3. ………………..of products means that the products are suitable for sale.

4. Industrial design is related to ……………….. design.  

5. The …………….. aspects of products are their  artistic characteristics.

6. Industrial design is a  …………….  process. 

7. Industrial designers usually build a …………… first.

8. Modern industrial designers  ………………. computer-aided programmes.

3.2.  Match the information below.

1.  the ability of being suitable for sale

  
                  a.  aesthetic
2.   artistically beautiful or pleasing appearance
             

b.  ergonomics  
3. the study of designing equipment and devices                          c.   functionality
       that fit the human body                            
   

d.  usability                                                                                             

4. the quality of having a practical use                                                e.  marketability
5. ease of use                  
            

                  

1.  ….

2.  ….

3.  ….

4.  ….                    5.  ….
4. EXPANDING LANGUAGE

4.1.  Match the words below with their synonyms.

1. improve



a. concentrate
2. aesthetic



b. inventive, resourceful

3. focus



c. get or make better

4. function



d. sample, model

5. fulfill



e. relating to art or beauty

6. creative



f. use

7. prototype



g.  complete, accomplish

8. utilize                                                           h.  utility
1. ….
2.  ….
3.  ….
4.  ….
5.  ….
6.  ….   7.  ….   8.  …..

4.2. Match the specialist designers with what they design.

	A.    clothes and fabrics

	B.    cars, tools & equipment, computers, medical devices, houseware etc.

	C.   spaces inside the building

	D.    buildings

E.   cities and big development projects

	F.   outdoor environments (e.g. neighbourhoods, parks)

G.   websites, magazines, books, packaging, signs etc

H.   service experiences (e.g. the way you experience a hospital emergency    room, a ride in a theme park etc)
        



1.  urban planners
2.  landscape architects
3.  industrial designers
4.  fashion designers

5.  architects

6.  interior designers

7.  graphic designers

8.  user experience    

       designers
1.  ….
2.  ….
3.  ….    4.  …   5.  ….   6.  ….   7.  ….    8.  …..
Adapted from http://www.idsa.org/what-industrial-design-primer-beginners

4.3. Fill in the table with words deriving from those given on the left.

	VERB
	NOUN
	ADJECTIVE

	design
	
	-

	
	industry
	

	function
	
	

	market
	
	

	use
	
	

	produce
	
	

	research
	
	-

	create
	
	

	
	analysis
	

	prototype
	
	-

	form
	
	-


4.4.  Fill in the gaps in the text below with meaningful phrases choosing from those given. 

What do Industrial Designers do? They:



Adapted from http://www.idsa.org
(  5. PRACTISING GRAMMAR


 5.1. Fill in the paragraph below with the appropriate form of Simple Present.

Industrial designers are people who …………(have) lots of things to do. Every day is a new day with new challenges. 

Ross Bartels, an Industrial Designer at Radio Flyer, usually …………..(spend) all day researching a topic. He ……….( go )to stores and ………………(research) what is on the market. Sometimes he ………….(look) online and …………..(read) reviews or YouTube clips to research what people ………….(do). Sometimes he………..(visit) people’s homes and see how they ……………..(use) the product he ………….(design). 
He also …………….(build) prototypes and …………..(get) his hands dirty. During this stage, he can really learn a lot. 

Adapted from http://www.idsa.org/8th-graders-ask-us-about-industrial-design
5.2. Write the verbs in brackets in S. Past. 
A number of industrial designers have created great work. Alvar Aalto, an architect, also ………………..(design) a number of household items, such as chairs, stools, lamps, a tea-cart, and vases. Raymond Loewy ……………..(be) an American designer who ………………(create)  the Royal Dutch Shell corporate logo, the original BP logo (in use until 2000), the PRR S1 steam locomotive, the Studebaker Starlight , as well as Schick electric razors, Electrolux refrigerators, short-wave radios, Le Creuset French ovens, and a complete line of modern furniture.

Richard A. Teague, who ……………….(spend) most of his career with the American Motor Company, ……………………..(originate) the concept of using interchangeable body panels and …………………(build) a wide array of different vehicles using the same stampings. He …………………..(make) unique automotive designs as the Pacer, Gremlin, Matador coupe, Jeep Cherokee, and the complete interior of the Eagle Premier.

Viktor Schreckengost ………………..(design) bicycles manufactured by Murray bicycles for Murray and Sears, Roebuck and Company. Oskar Barnack ………………. (develop) the Leica camera, which ………………..(become) the hallmark for photography for 50 years.

Charles and Ray Eames ……………….(be) most famous for their pioneering furniture designs, such as the Eames Lounge Chair Wood and Eames Lounge Chair. Other designers ……………………(include) Henry Dreyfuss, Eliot Noyes, and Russel Wright. Finally, a very important designer, Sir Jonathan Ive, ………………….(produce) designs of many of Apple's recent iconic products.

5.3. Fill in the sentences below with the correct form of either S. Present or S. Past.
1. Nowadays designers …………(use) CAD programmes; in the past they ………(use) only design by hand.

2. The first industrial designs …………..(not / be) very accurate. Modern designs ………….(be) more accurate.

3. In the past tools ……………(not / have) a motor; nowadays they ………….(have) very powerful  motors.

4. In the 19th century industry ………….(produce) a small number of products; in the 21st century they ………….(produce) large amounts of products. 

[image: image3.jpg]


                            More Grammar exercises in the Grammar practice section

	accurate
	ακριβής 

	aesthetics
	αισθητική

	analytical
	αναλυτικός

	appearance
	εμφάνιση

	applied
	εφαρμοσμένος

	architect
	αρχιτέκτονας

	aspect
	πλευρά, άποψη, διάσταση 

	brainstorm
	προβληματίζομαι, έχω έμπνευση

	build (built)
	κτίζω, κατασκευάζω

	circuit
	κύκλωμα

	comparative
	συγκριτικός

	computer-aided design
	σχεδιασμός με τη βοήθεια Η/Υ

	concept
	έννοια, άποψη

	connection
	σύνδεση

	consider
	θεωρώ

	create
	δημιουργώ

	creative
	δημιουργικός

	defect
	ελλάτωμα

	define
	ορίζω

	design
	σχεδιάζω

	designer
	σχεδιαστής

	develop
	αναπτύσσω, δημιουργώ

	device
	επινόηση, συσκευή

	discipline
	πειθαρχία, επιστημονικός κλάδος

	engineer
	μηχανικός

	engineering
	εφαρμοσμένη μηχανική 

	environment
	περιβάλλον

	equipment
	εξοπλισμός

	ergonomics
	εργονομία

	expectation
	προσδοκία

	fashion designer
	σχεδιαστής μόδας

	focus(v., n.)
	εστιάζω, επίκεντρο

	form(v., n.)
	δίνω μορφή, μορφή

	fulfill
	εκπληρώνω

	function(n, v.)
	λειτουργώ, λειτουργία

	functionality
	λειτουργικότητα

	gear
	γρανάζι, ταχύτητα

	generate
	δημιουργώ, παράγω

	graphic designer
	γραφίστας

	identify
	εντοπίζω, αναγνωρίζω

	improve
	βελτιώνω

	industrial
	βιομηχανικός

	industry
	βιομηχανία

	interface
	διασύνδεση, διεπαφή

	interior 
	εσωτερικός

	interior designer
	σχεδιαστής εσωτερικών χώρων

	inventive
	επινοητικός, εφευρετικός

	landscape architect
	αρχιτέκτονας τοπίου

	mainly
	κυρίως

	make (made)
	κάνω, κατασκευάζω

	manufacturing
	βιομηχ. παραγωγή, κατασκευή (με πρώτες ύλες)

	marketability
	εμπορευσιμότητα

	model making
	κατασκευή μακέτας

	move
	κινώ, κινούμαι

	movement
	κίνηση

	need (v., n.)
	χρειάζομαι, ανάγκη

	principally
	κυρίως

	process (v., n.)
	διαδικασία, μέθοδος (τεχνική-βιομηχανική), επεξεργάζομαι 

	product
	προϊόν

	production
	παραγωγή

	professional
	επαγγελματίας, επαγγελματικός

	prototype
	πρωτότυπο, πρότυπο, υπόδειγμα

	prototyping
	κατασκευάζω πρότυπα

	quality
	ποιότητα

	refine
	εξευγενίζω, ραφινάρω

	relate
	σχετίζω

	research(v., n.)
	ερευνώ, έρευνα

	resourceful
	επινοητικός

	sale
	πώληση

	sample
	δείγμα

	science
	επιστήμη

	sketching
	δημιουργία σκίτσων

	suitable
	κατάλληλος

	task
	καθήκον, εργασία

	urban planner
	πολεοδόμος

	usability
	χρησιμότητα, χρηστικότητα

	use(v., n.)
	χρησιμοποιώ, χρήση

	user
	χρήστης

	user experience designer
	σχεδιαστής δραστηριοτήτων

	utilize
	χρησιμοποιώ, εκμεταλλεύομαι

	whereas
	ενώ
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1.  DEVELOPING LANGUAGE





Adapted from http://www.getty.edu/education/teachers/building_lessons/principles_design.pdf, http://www.johnlovett.com/test.htm and http://www.j6design.com.au/ClientArea/6fundamentalprincipleofdesign
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1. Tick off ( which of the statements below are true.

1. Design is made up by elements.








2. The principles of design organize the elements.

3. The way we apply elements and principles makes the design successful.

4. Colour, size and balance are elements.
5. Symmetrical balance is an element.

6. By using dominance, a designer catches viewers’ attention.
7. Proportion is related to the emphasis of parts.  

8. Proximity means putting things together.

9. Pattern is the repetition of elements.
10. Unity means organized movement.
11. To achieve contrast, designers combine opposing elements.
12. Space is related to  distance. 

2.2.  Tick off ( which are ELEMENTS and which are PRINCIPLES.

	
	ELEMENT
	PRINCIPLE

	contrast
	
	

	colour
	
	

	line
	
	

	dominance
	
	

	unity
	
	

	direction
	
	

	size
	
	

	balance
	
	

	pattern
	
	


2.3. Fill in the diagrams below.

PRINCIPLES OF DESIGN







ELEMENTS OF DESIGN



· 3.    PRACTISING LANGUAGE 


3.1. Choose the correct item for the sentences below.

1. ………………..of design means  how we organize elements.

A. Principles



B. Elements

2. Shape is a(n) ………………..of design.

A.  element



B. principle

3. Balance is the distribution of the ……………..weight of objects, colors, texture, and space.

A.  different



B. visual 
4.  In  …………………balance, the sides are different, but still look balanced.



A. asymmetrical


B.  symmetrical

5.  When sizes, amounts, or number relate well with each other, there is ……………. .

A.  dominance



B. proportion

6. ……………. is a principle which provides a focal point. 



A. proximity



B.  balance

7. When objects or symbols are repeated, they create a   ………… . 



A. space



B.  pattern

8. ………………… creates a sense of completeness.



A.  Rhythm



B. Unity

9. ………………… is the use of opposites.



A.  Contrast



B. Repetition

10.Distance is related to ……………… .

A.  space



B. size

3.2. Match the elements  with their description.

1. line

   A.  surface quality of a shape (e.g. rough, smooth)

2. shape

   B.  movement towards (horizontal, vertical, oblique)

3. direction

   C.  overall dimensions or magnitude; how big   something is

4. size                                 D.  linear marks made with a pen or brush or the edge created

5. texture

          when two shapes meet 

6. colour                            E.  the external form, contours, or outline (geometric or organic)




   F.  an attribute of things that results from the light they reflect, 

                                                        transmit, or emit
      
1.  …
    2.  ….            3.  …
    4.  …                5.  …           6.  …             


3.3. Decide which elements or principles the words below are related to.


Balance         contrast
            texture

direction
 line                   shape


1. rough
2.  dull



3.  asymmetrical

4.  long



5.  bright

6.  horizontal

7.  organic
8.  radial

9.  vertical

10. smooth


         4. EXPANDING LANGUAGE
4.1. 
Read the table below and label the shapes and lines  choosing from the list.

                            [image: image5.jpg]TYPES OF LINES

CONTINUOUS | Visible outlines and
(Thick) edges.
Fictious outlines and
edges.
Dimension and leader
lines.
((?;z::l\;’lNUOUS Hatching.
Outlines of adjacent
parts.
Outlines of revolved
sections.
CONTINUOUS Limits x_)\‘ partial views
: or sections when the
(Thin) line i X
ine is not an axis.
DASHED Hidden outlines and
(Thin) edges.
CHAIN Centre lines.
—— T~ | (Thin) Extreme positions of
moveable parts.
CHAIN

(Thick at ends
and changes of
direction, thin

Cutting planes.

elsewhere).
o |men (i
(Thick)

special requirements.





triangle


thin chain line


short dash medium line

square



irregular line


continuous thin line

continuous thick line

circle



rectangle


1.  …………………..

2. …………………..

3. …………………


4. …………………..

5. …………………..

6. …………………



7. …………………..

8. …………………..

9. …………………
4.2. Read the information in the table again and match the lines with their use in design.

1. long chain thin lines 


A. outlines and edges
2.    a continuous thin line


B. partial views or sections
3.    a short dash medium line

C. hidden outlines and edges
4. continuous irregular thin lines

D. centre lines and movable parts
5. continuous thick lines


E. cutting planes
6. a thin chain line



F. outlines of adjacent parts and  revolved sections
1. …..

2.  ….

3.  ….

4.  ….

5.  ….

6.  ….

4.3. Fill in the table below with the missing derivatives (nouns or adjectives).
	VERB
	noun
	ADJECTIVE

	focus
	
	

	compare
	
	

	contrast
	
	

	-
	proportion
	

	relate
	
	

	create
	
	

	combine
	
	

	-
	symmetry
	

	-
	radius
	

	dominate
	
	

	-
	centre
	

	-
	
	long

	-
	
	high

	-
	
	deep

	-
	
	wide


4.4. Look at the shapes below and fill in the table with the deriving adjectives.
	SHAPE  2 d               
	SHAPE  3d               

	noun
	ADJECTIVE
	noun
	ADJECTIVE

	square
	
	cube
	

	rectangle
	
	rectangle
	

	circle
	
	cylinder
	

	semi-circle
	
	sphrere
	

	triangle
	
	
	

	ellipse
	
	
	

	hexagon
	
	
	


4.5.  Look at the table above and choose the correct item in the brackets.


1. A protractor is  
            (semi-circle / semi-circular). 
2. A ruler is
[image: image6.jpg]


(rectangular / square). 
3. The head of a screw is    [image: image7.jpg]


   (semi-circular / elliptical). 
4. What's the diametre of the  (circle / circular)?

5. A piston is
[image: image8.jpg]


  (cylindrical / cylinder). 
6. A nut is[image: image9.jpg]


 (hexagonical / elliptical). 
7. A gear is[image: image10.jpg]


(circular / spherical). 
8. A  (cubical / cube) is 3-dimensional.

9. Set squares are[image: image11.jpg]


(square / triangular). 
10. The drawing table [image: image12.jpg]


 is …………(square / rectangular). 

4.6.  Fill in the table below with the opposite words.
	
	
	OPPOSITE

	SPACE
	filled
	

	
	near
	

	
	2-D
	

	POSITION
	left
	

	
	isolated
	grouped

	
	centered
	off-centre

	COLOUR
	grayscale
	

	
	light
	

	FORM
	simple
	

	
	beautiful
	

	
	whole
	broken

	DIRECTION
	horizontal
	

	STRUCTURE
	organized
	chaotic

	
	mechanical
	hand-drawn

	SIZE
	large
	

	
	deep
	

	
	fat
	

	TEXTURE
	fine
	coarse

	
	smooth
	

	
	sharp
	dull

	DENSITY
	transparent
	opaque

	
	thick
	

	
	liquid
	solid

	GRAVITY
	light
	

	
	stable
	


(  5. PRACTISING GRAMMAR

5.1  Fill in the appropriate prepositions.
1.  Proportion in design is related ………….proportion …………Physics.

2.  In symmetrically balanced designs the elements …….. the one side are similar …………the elements ……….the other side.

3.  In radially balanced designs, the elements are arranged ………..a central point.

4. Black and white are colours that contrast well ……….. red.
5.  The journal covers a number of topics related ………..design.
6.  Successful designs should combine balance ………proportion.

7.  Rhythm provides a feeling of movement ………….a design.

8.  There is a close relationship ………..pattern and repetition.


	movement
	κίνηση 

	active
	ενεργός

	amount
	ποσότητα

	area
	περιοχή

	arrange
	τακτοποιώ

	asymmetrical
	ασύμμετρος

	attention
	προσοχή

	balanced
	ισορροπημένος

	between
	ανάμεσα

	compare
	συγκρίνω

	connect
	ενώνω

	contrast (v., n.)
	αντιτίθεμαι, αντίθεση

	craete
	δημιουργώ

	determine
	αποφασίζω, καθορίζω

	draw
	σχεδιάζω

	figure
	αριθμός, σώμα

	human
	ανθρώπινος

	mood
	διάθεση

	object
	αντικείμενο

	opposing
	αντίθετος

	provide
	παρέχω

	radial
	ακτινωτός

	repeat
	επαναλαμβάνω

	repeatedly
	κατ’επανάληψη

	rest
	υπόλοιπος

	space
	διάστημα, χώρος

	stability
	σταθερότητσ

	stand out
	ξεχωρίζω

	structure
	δομή

	successful
	επιτυχημένος

	symmetrical
	συμμετρικός

	viewer
	θεατής

	weight
	βάρος


	element
	στοιχείο

	principle
	αξίωμα  αρχή



	make up
	αποτελώ

	apply
	εφαρμόζω, κάνω αίτηση

	line
	γραμμή

	shape
	σχήμα

	direction
	κατεύθυνση

	size
	μέγεθος 
 

	texture
	υφή

	balance
	ισορροπία

	similar (to
	όμοιος

	visual
	οπτικός

	radial
	ακτινωτός

	dominance
	κυριαρχία, επικράτηση , 



	proportion
	αναλογία 



	gear
	γρανάζι, ταχύτητα

	unity
	ενότητα

	proximity
	εγγύτητα 



	relationship
	σχέση 

	focal
	κεντρικός

	pattern
	σχέδιο, διάταξη

	repetition
	επανάληψη

	rhythm
	ρυθμός

	completeness
	πληρότητα

	vertical
	κάθετος

	square
	τετράγωνο

	rough
	ανώμαλος (επιφάνεια)

	smooth
	ομαλός, λείος

	coarse
	τραχύς

	completeness
	πληρότητα


	protractor
	μοιρογνωμόνιο

	adjacent
	παρακείμενος, κοντινός

	circular
	κυκλικός

	continuous
	συνεχής

	cube
	κύβος

	cubical
	κυβικός

	cutting plane
	τομή

	edge
	πλευρά, ακμή

	gear
	γρανάζι, ταχύτητα

	hatching
	σκίαση

	hidden
	κρυφός

	nut
	παξιμάδι

	outline
	περίγραμμα

	partial view
	μερική άποψη

	piston
	πιστόνι, έμβολο

	rectangle
	ορθογώνιο

	revolved
	περιστρεφόμενος

	screw
	βίδα

	semi-circular
	ημικυκλικός

	set squares
	τριγωνικός χάρακας

	triangle
	τρίγωνο
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1.  DEVELOPING LANGUAGE 








 

Adapted from 
http://www.ndt-ed.org/EducationResources/CommunityCollege/Materials/Introduction/classifications.htm
http://en.wikipedia.org/wiki/Metal
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1. Choose the correct answer.

1. Materials are distinguished in metallic, ceramic and  …………….
A. polymeric



B.  composites

2. ………………..materials consist of different materials. 

A. Ceramic



B.  Composite 

3. Metals are solid and  …………………………...
A.  good electrical and thermal conductors         
B.    good electrical but bad thermal conductors         
4. ……………………………….. are metal properties.

A.  Ductility and hardness 

B. weakness and low fatigue resistance

5. ………………………….. are  some of the most common metals.

A. Copper, iron, lead

B. Mixtures, compounds and solutions

6.  ………………………….metals contain iron. 
A.  Non-ferrous



B.  Ferrous 

7.  Alloys consist of  …………………….



A.  non-metals 


B.  two or more metals or metals and non-metals

8.  …………………. is an alloy. 
A.  Steel 



B.  Iron
9.  Steels have different properties, depending on the quantity of …………………………. they contain.
carbon 



Β.  iron
10.   The largest number of alloys is ………………… .

A. alloys of steel 


B. alloys of iron 

2.2. Fill in the diagram below.
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          MATERIALS  


· 3.    PRACTISING LANGUAGE 


3.1. Fill in the blanks below choosing from the words given.

Steels are ………………. materials.  They …………………… of iron and a quantity of……………………. . There are ……………….types of steels with different ………………… . The most common types are cast iron, wrought iron, medium carbon steel, high carbon steel, ……………. steel and tool steel. Of these, the ……………. steel is wrought iron and the hardest is ……………….. because it has the biggest  …………….. of carbon and it is ………………….for making tools.

1. A.  non-ferrous

B.  ferrous


C.  plastic

2. A.  contain


B.  consist


C.  combine

3. A.  carbon


B.  tungsten


C.  copper

4. A.  few


B.  all



C.  different

5. A.  properties                         B.  quantities


C.  metals

6. A.  soft


B.  mild



C.  tensile

7. A.  toughest


B.  hardest


C.  weakest

8. A.  tool steel

B.  medium carbon steel
C.  cast iron

9. A.  property


B.  carbon


C.  quantity

10. A.  made


B.  contained


C.  used


3.2. Choose the correct word for the sentences.


compounds 

ductile 


produce 
carbon

engineering


alloys

          
applications 

solid 

conductors
properties


1. Metals and plastics are the most common ………………. materials.
2. Metals have many …………… in manufacturing and construction, depending on their …………...

3. Metals are ………………, opaque and good electrical and thermal ………………….. .

4. Metallic elements combine with other elements, and make ………….. ,  solutions , or mixtures. 

5. ……………….. are materials that consist of two or more metals.
6. Metals deform without cleaving, that is, they are …………….. .  

7. Wrought iron is weaker than mild steel because it contains a smaller quantity of ………………… .

8. Mild steel is not as expensive as wrought iron because it is easier to ……………….. .  
                     4.  EXPANDING LANGUAGE

4.1. 
Read about more properties of materials. Match the two columns below.

 1. smooth



a.     it burns easily

2. soluble



b.     the light passes through it

3. rough



c.     it breaks easily

4. ductile 



d.     it can change shape by beating it

 5. malleable

              e.     it can change shape by pressing or pulling 

 6. translucent


f.     it does not burn easily

 7. brittle



h.     it dissolves

8. opaque


                i.     it changes shape by stretching it


9.  combustible

                j.     the light cannot pass through it

10. transparent

                k.   it produces a lot of friction


11. tensile


                l.   you cannot see through , but the light

         12. non-combustible                                      passes through 



                                               m.   it produces little friction


1.  ….
2.  …
3.  …
4.  …
5.  …
6.  …
7.  …
8.  …
9.  …
10.  …
11.  …
12.  …


4.2. Fill in the table with the appropriate nouns describing properties.

	ADJECTIVE
	NOUN (PROPERTY)

	elastic
	  

	malleable
	

	ductile
	

	smooth
	

	soluble
	

	combustible
	

	transparent
	

	tough
	

	hard
	

	weak
	

	plastic
	

	conductive
	

	brittle
	

	flexible
	

	dense
	

	strong
	


       
4.3.  Write the opposites of the adjectives below.   
	
	OPPOSITE

	conductive
	

	hard
	

	soft
	

	transparent
	

	combustible
	

	flexible
	

	rough
	

	light
	

	soluble
	

	tough
	


4.4.  Look at the examples below and write definitions about the properties of the materials 
         using the prompts given.


                     Toughness is the ability of a material to resist  bending. 

                     A material which resists bending possesses the property of toughness. 

1. -malleability - it can easily take a new shape by beating it
………………………………………………………………………………………

2. -hardness – resistance to scratching 

………………………………………………………………………………………
3. -elasticity – ability to return to its original shape 

………………………………………………………………………………………

4. -plasticity – does not return to its original shape 

………………………………………………………………………………………

5. -fusibility – the material can easily melt
………………………………………………………………………………………
4.5.  Look at the table below and write sentences about the properties and use of the materials, as in the example.
	MATERIAL
	PROPERTIES
	USES

	aluminium
	soft and ductile/ conductive 
	Window frames, aircraft, kitchen ware

	copper
	ductile and malleable / fairly tensile / conductive / corrosion resistant
	Electrical wiring, tubing, kettles, bowls, pipes

	tin
	corrosion resistant
	tin plates

	wrought iron
	ductile and malleable / tensile 
	chains / crane hooks

	stainless steel
	tough and hard/ resistant to rust
	Cutlery, medical instruments


Example :  Wrought iron is used for making chains and crane hooks

                   because / since / as it ductile, malleable and tensile.

or 

                                                       Wrought iron is ductile, malleable and tensile and is 


                                      therefore used for making chains and crane hooks
 
1. …………………………………………………………………………………………………………………………
2. …………………………………………………………………………………………………………………………
3. …………………………………………………………………………………………………………………………
4. …………………………………………………………………………………………………………………………
5. …………………………………………………………………………………………………………………………
(  5. PRACTISING GRAMMAR


5.1. Write the correct form (Comparative / Superlative) of the adjectives in brackets.

1.  Wrought iron is ………………….( expensive) than mild steel because it is ……………….(easy) to 
     produce.  
2.  Aluminium is …………………(heavy) than rubber.

3.  Copper has ………………(many) applications than wrought iron.

4.  Wrought iron contains ………………(little) carbon of all steels.

5.  Medium carbon steel contains ……………..(much) carbon than mild steel and is ……………(tough) 

      and ………………(hard).
6.  Aluminium is ………………….(flexible) than cast iron.

7.  Rubber is ……………………(bad) conductor of all materials.

 8.  Copper is a ………………….(good) conductor than glass.


5.2.  Look at the bar chart below and make observations comparing the ductility, tensile strength and hardness  of the materials.
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1. …………………………………………………………………………………………………………..
2. …………………………………………………………………………………………………………..
3. ………………………………………………………………………………………………………….
4. ………………………………………………………………………………………………………….
5. …………………………………………………………………………………………………………
6. …………………………………………………………………………………………………………
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                    More Grammar exercises in the Grammar practice section
	ability
	ικανότητα

	alloy
	κράμα

	aluminium
	αλουμίνιο

	application
	εφαρμογή

	available
	διαθέσιμος

	beat
	χτυπώ

	bend
	λυγίζω

	break
	σπάζω

	brittle
	εύθραυστο

	brittleness
	η ιδιότητα του εύθραυστου

	burn
	καίω -ομαι

	carbon
	άνθρακας

	casting
	χύσιμο μετάλλου σε καλούπι

	certain
	συγκεκριμένος

	chain
	αλυσσίδα

	chemical
	χημικός

	classification
	ταξινόμηση

	cleave
	σκίζω, κόβω

	combine
	συνδυάζω

	combustible
	καύσιμος, εύφλεκτος

	commercial
	εμπορικός

	common
	κοινός

	composite
	ένωση

	composition
	σύνθεση

	conductive
	αγώγιμος

	conductivity
	αγωγιμότητα

	conductor
	αγωγός

	consist of
	αποτελούμαι

	construction
	κατασκευή, κτίριο, δομή

	contain
	περιέχω

	copper
	χαλκός

	corrosion
	διάβρωση

	crane hook
	γάντζος γερανού

	crystalline
	κρυσταλλικός

	deform
	παραμορφώνω

	distinguish
	διακρίνω

	dissolve
	διαλύω -ομαι

	ductile
	όλκιμος, ελατός

	ductility
	ολκιμότητα

	elastic
	ελαστικός

	elasticity
	ελαστικότητα

	element
	στοιχείο

	fairly
	αρκετά

	fatigue
	καταπονώ, καταπόνηση

	flexibility
	ευελιξία

	flexible

	ευέλικτος, ευλύγιστος

	friction
	τριβή

	fusibility
	ευτηκτότητα

	fusible
	τηκτός

	glass
	γυαλί

	hard
	σκληρός, ανθεκτικός

	harden
	σκληραίνω

	hardness
	σκληρότητα

	include
	περιλαμβάνω

	insoluble
	αδιάλυτος

	lead
	μόλυβδος

	lustrous
	στιλπνός, λαμπερός

	malleable
	σφυριλατήσιμος

	manufacturing
	βιομηχανική κατασκευή

	material
	υλικό

	melt
	λιώνω

	mild steel
	μαλακός χάλυβας

	mixture
	μίγμα

	molding
	καλούπιασμα

	non-combustible
	μη εύφλεκτος

	opaque
	αδιαφανής

	organize
	οργανώνω

	pass through
	διαπερνώ

	physical
	φυσικός

	plate
	πλάκα

	polymeric
	πολυμερής

	press
	πιέζω

	property
	ιδιότητα

	pull
	τραβώ

	resistant
	ανθεκτικός

	resistance
	αντίσταση

	rough
	ανώμαλος, τραχύς

	rubber
	καουτσούκ

	scratch

	χαράζω

	shape
	σχήμα, σχηματίζω

	smooth
	λείος


	soft
	μαλακός

	soften 
	μαλακώνω

	softness
	η ιδιότητα του μαλακού

	solid
	συμπαγής

	soluble
	διαλυτός

	solution
	διάλυμα, λύση

	stainless steel
	ανοξείδωτος χάλυβας

	steel
	χάλυβας

	stress
	τεντώνω, ένταση, τάση

	strength
	δύναμη, αντοχή

	temperature
	θερμοκρασία

	tensile
	ελατός, ελαστικός

	thermoplastic
	θερμοπλαστικός

	thermosetting
	θερμοσκληρυντικός

	tin
	κασσίτερος

	tough
	σκληρός, δύσκολος στην κατεργασία

	toughness
	σκληρότητα, αντοχή στην καταπόνηση

	translucent
	ημιδιαφανής

	transparent
	διαφανής

	tungsten
	βολφράμιο

	value
	αξία

	wood
	ξύλο

	zinc
	ψευδάργυρος
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1.  DEVELOPING LANGUAGE 












Adopted from http://en.wikipedia.org/wiki/Plastic, http://www.technologystudent.com/joints/pla1.html , and http://science.howstuffworks.com/plastic.htm
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1.  Tick (   which of the following statements are TRUE.

1.  Plastics are synthetic or semi-synthetic organic solid materials.

2. Plastics can take various forms and shapes.

3. The term ‘plastic’ refers to conductivity.

4. Plastic materials are polymeric.

5. Density, weakness and resistance to chemicals  are properties of plastics.
6. Thermosetting plastics and thermoplastics are categories of plastics .
7. Thermosetting plastics harden when they are heated.
8. Polyethylene is a thermoplastic.
9. Plastics do not decompose easily.

10. Bioplastic materials are environmentally friendly. 
2.2. Fill in the diagrams below.

PLASTICS

· 3.    PRACTISING LANGUAGE 


3.1. Choose which word in the brackets is correct.

1. Plastics are (ceramic / synthetic ) materials.

2. Plastic materials can have various  (shapes / materials).
3. Plastics are organic (molecules / polymers).

4. The most common properties of plastics are (brittleness and conductivity / tensility and resistance to chemicals) .
5. Plastic materials are distinguished in  (thermosetting plastics and thermoplastics / thermoplastics and polymers).

6. (Thermoplastics / Thermosets) are hardened and cannot return to their original shapes.

7. An example of a thermosetting plastic is  (polyvinyl chloride/ polyester).
8. Thermoplastics (soften / harden) if they are heated.
9. Plastics (decay / are recyclable) motion.

10. Polyactide is used for making (bags and bottles / tools and instruments).

3.2. Match the words in the two columns.

	1.       mould
	a.   make with the use of machinery

	2.       derive
	b.  shape by forcing out 

	3.       resist
	c.   convert (waste) into reusable material

	4. manufacture
	d.  try to prevent, withstand 

	5. soften
	e.  come from

	6. extrude
	f.   decompose, degrade

	7. recycle
	g.   make or become less severe / soft

	8. decay
	h. give a shape to (malleable material)


1.  …
     2.  …
     3.  …
       4.  …        5.  ….       6.  …       7.  …        8.  …
2.         EXPANDING LANGUAGE

4.1.  Write the adjectives that derive from the words below and place them under the proper heading.

		-al

	-ic

	-ive

	-able

	-ar

	-ant

	synthesis
						
	create
						
	molecule
						
	nature
						
	analysis
						
	line

						
	resist
						
	chemistry
						
	physics
						
	product

						
	circle

						
	rectangle
						
	dominate

						

	



4.2.  Match the acronyms on the left with the term on the right.


	1. PET or PETE
	a) Polypropylene

	2. PVC
	b) Low Density Polythene

	3. PP
	c) High Density Polythene

	4. LDPE
	d) Polyethylene Terephthalate

	5. HDPE
	e) Polyvinyl Chloride

	6. PLA
7. TPE

	f) Thermoplastic Elastomer
g) Polyactide



1.   ……    2.  …..      3.  ……  4.  ……   5.  ……6.  ……    7.  ……     

4.3.  Join the sentences with the appropriate discourse item (therefore/ however/ because / whereas).

1.  Metals are malleable and ductile. They deform under stress without cleaving.
     ……………………………………………………………………………………………………………………………

2.  Thermosetting plastics cannot return to their original shape. Thermoplastics return to their 

      original shape.

     ……………………………………………………………………………………………………………………………

3.  Plastics do not decay easily. Plastic disposal is a serious problem.
     ……………………………………………………………………………………………………………………………

4.  Metals are good electric and thermal conductors. Plastics are not.

    ……………………………………………………………………………………………………………………………

5.  Plastics are used for making bottles. They are resistant to chemical substances.

   ……………………………………………………………………………………………………………………………
4.4.  Tick off ( which of the phrases below refer to metals and  which to plastics.

	
	METALS
	PLASTICS

	1. good electrical and thermal conductivity
	
	

	2. ductility and tensile strength
	
	

	3. resistance to chemicals
	
	

	4.  malleability
	
	

	5.  hardness
	
	

	6.  elasticity
	
	

	7.  high density
	
	

	8.  used for making bottles 
	
	

	9.  used for electrical wiring
	
	

	10. used for making tubes
	
	


4.5.  Read the table above and write a short paragraph on the basis of the information given. Use discourse items (however / whereas / although / therefore / in addition).

Both metals and plastics are engineering materials. ……………………………………………………………
………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..

4.6.  Fill in the missing information choosing from the list. 
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4.7.  Read the text that follows and answer the questions.

The environmental toll of plastics 


From cell phones and computers to bicycle helmets and hospital IV bags, plastic has moulded society in many ways that make life both easier and safer. But the synthetic material also has left harmful imprints on the environment and perhaps human health, according to a report.
The amount of plastic manufactured in the first ten years of this century will approach the total produced in the entire last century. Since its mass production began in the 1940s, the wide range of the unique properties of plastics has propelled them to a significant status in society. Very soon, the production of plastic will come to more that 300 million tons worldwide.
 “Plastics are very long-lived products that could potentially have service over decades, and yet our main use of these lightweight, inexpensive materials are as single-use items that will go to the garbage dump within a year, where they’ll persist for centuries,” Richard Thompson, lead editor of the report, said in an interview.
People are exposed to chemicals from plastic multiple times per day through the air, dust, water, food and use of consumer products. For example, phthalates are used as plasticizers in the manufacture of vinyl flooring and wall coverings, food packaging and medical devices. Eight out of every ten babies, and nearly all adults, have measurable levels of phthalates in their bodies.
In addition, bisphenol A (BPA), found in polycarbonate bottles and the linings of food and beverage cans, can come into food and drinks. Some chemicals added to plastics affect reproduction and development in animal studies, according to the report. Some studies also have linked these chemicals with adverse effects in people, including reproductive abnormalities. Also, people with the highest exposure to BPA have an increased rate of heart disease and diabetes, according to one recent study. 
The problems with plastics extend beyond the human body. More than one-third of all plastic is disposable packaging like bottles and bags, many of which end up littering the environment. More than 180 species of animals ingest plastic debris, including birds, fish, turtles and marine mammals, according to the report.
As plastics grow in volume at a rate of about nine percent each year, the reports emphasize that we must urgently find solutions to the problem.
One solution is to treat plastic as a reusable rather than a disposable material that’s quickly discarded. That means making plastic more easily recyclable from the get-go by using fewer materials in the manufacturing process and increasing recycling facility availability. Increasing the availability of biodegradable plastic, which can be made from renewable materials from plants such as corn and soy, is another option. 
Adapted from http://www.environmentalhealthnews.org/ehs/news/dangers-of-plastic
1. According to the article, ‘plastic has moulded society’ means that plastic

A. has shaped many items, such as cell phones and computers
B. has shaped safe items
C. has entered and influenced many aspects of life
2.   Plastic 
A.  does not damage the environment

B. causes many damages to the environment

C. leaves marks

3.  In the last few years the amount of plastic produced 

A. is larger than in the last century
B. is as large as in the large century
C. is less than in the last century
4.  Plastics 
A. have quickly gained an important place in society 

B. had a wide range of properties in the 1940’s
C. will be mass produced
5.  Plastic objects
A. live long and need service
B. can be used for many years
C. are durable, but they are used only once
6.  The chemicals added to plastics 
A. affect people through air, dust, water food and various products
B. are exposed many times every day 

C. can be found in every baby 

7.  Exposure to BPA
A. can cause high rates of heart diseases and diabetes
B. is found in polycarbonate bottles and cans
C. can cause reproduction and development problems only to animals 
8.  The chemical substances in plastics affect 

A. only people

B. only the environment

C. both the environment and people

9.  The plastic materials which are disposed of  in the environment 

A. are more that 30% 

B. are used for debris

C. include birds, fish, turtles and sea animals  

10.  One solution to reduce the increased number of plastics  is
A. to recycle plastics more easily
B. to manufacture products using fewer materials and increase recycling facilities 
C. to reuse biodegradable plastics
(  5. PRACTISING GRAMMAR: 1st Conditional

5.1.  Match the two columns.


 1. add



a.     the proportion of carbon

2. beat



b.     thermosetting plastics 

3. press or pull


c.     a malleable material 

4. apply 



d.     tensile force on elastic materials 
5. heat 



e.     nickel to steel
6.  vary

              

f.     a ductile material




1.  ….
2.  …
3.  …
4.  …
5.  …   6.  …
5.2.  Write observations using the information in the previous exercise and in the list on the    

          right .


1.   If you add ………………………………………………………………….    . 

2.  If you beat …………………………………………………………………. .

3.  If you press or pull ………………………………………………………. .

4.  If you apply ……………………………………………………………….. .

5.  If you heat ……………………………………………………………….. .

6.  If you vary …………………………………………………………………. .


	allow
	επιτρέπω

	cast
	χυτεύω

	century
	αιώνας

	contain
	περιέχω

	container
	δοχείο

	corn
	αραβόσιτος

	decay
	παρακμάζω, αποσυντίθεμαι

	decompose
	αποσυντίθεμαι

	density
	πυκνότητα

	derive
	προέρχομαι

	disposal
	διάθεση, απόθεση

	divide
	διαιρώ

	durable
	ανθεκτικός

	environmental
	περιβαλλοντικός

	equipment
	εξοπλισμός

	extrude
	διαμορφώνω με διέλαση

	fiber
	ίνα

	film
	ταινία, λεπτό στρώμα

	friction
	τριβή

	hang around
	περιφέρομαι, περιίπταμαι

	heat (v., n.)
	θερμαίνω, θερμότητα

	include
	περιλαμβάνω

	instrument
	όργανο

	ionizing radiation
	ακτινοβολία ιόντων

	kitchenware
	κουζινικά

	malleability
	σφυριλατησιμότητα

	manufacture(v., n.)
	κατασκευάζω, κατασκευή

	mass
	μάζα

	molecular
	μοριακός

	molecule
	μόριο

	mould
	διαμορφώνω με καλούπι

	natural
	φυσικός

	organic
	οργανικός

	partially
	μερικά


	medical
	ιατρικός

	original
	αρχικός

	oxidation
	οξείδωση

	packaging
	συσκευασία

	petrochemical
	πετροχημικός

	plasticity
	πλαστικότητα

	plate
	πιάτο, πλάκα

	polymer
	πολυμερές

	press
	πιέζω

	react
	αντιδρώ

	recycling
	ανακύκλωση

	refer
	αναφέρω

	resist
	αντιστέκομαι

	resistance
	αντίσταση

	retain
	διατηρώ

	return
	επιστρέφω

	rigid
	άκαμπτος

	significant
	σημαντικός

	soften
	μαλακώνω

	substance
	ύλη

	synthetic
	συνθετικός

	temperature
	θερμοκρασία

	tensile strength
	ελατότητα

	thermoplastic
	θερμοπλαστικός

	thermosetting
	θερμοσκληρυνόμενος

	tire
	λάστιχο αυτοκινήτου

	transition
	μετάβαση

	tube
	σωλήνας

	various
	ποικίλος

	variety
	ποικιλία
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    DEVELOPING LANGUAGE 
























Adopted from http://www.plm.automation.siemens.com/en_us/plm/cad.shtml
http://www.inc.com/encyclopedia/computer-aided-design-cad-and-computer-aided-cam.html/1 http://www.docstoc.com/docs/75150479/CAD-Commands-%28PDF-download%29
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1.  Tick (   which of the following statements are TRUE.


1. CAD produces 2-D or 3D designs.

2. CAD systems do not require a high-quality graphics monitor.

3. CAD systems allow engineers to view  designs  with angles.

4. When the engineer changes one value, all other values that depend on it 
        are automatically changed.
5. In industrial design,  CAD is used for designing 3D vector-based drawings.

6. CAD covers all stages of industrial design.
7. CAD systems minimize physical prototypes.
8. CAD systems do not comprehend geometrical concepts.

9. Commands are the end results of designing.

10. Commands can be selected from pull-down menus and toolbars .

2.2.  Fill in the diagram below.

CAD COMMANDS




· 3.    PRACTISING LANGUAGE 

3.1.  Read the text and choose the correct item for the sentences below.
1. CAD helps design 2D or 3D ………………… representations.


A.  physical




B. graphical

2. CAD software is widely used for many………………… .


A.  applications



B. animations

3. CAD systems allow an engineer to …….. a design from any angle with the push of a button.
A.  view




B. print
4. Using CAD the computer keeps track of design ………………. .
A.  values




B.  dependencies
5. CAD ………………….designers to test objects by simulating real-world conditions.

A.  enables




B.  requires

6.  CAD is used mainly for creating detailed 3D ………….. or surface models.


A.  physical




B.  solid

7.  CAD covers the whole …………………….. .

A.  engineering process


B.  manufacturing methods
8.  ………………….. are the instructions an designer gives to CAD software  to achieve a result.


A.    Functions




B.  Commands

9.  ……………….commands, such as the ‘Line’ command, allow you to create objects on the

     computer monitor.


A.    Dimensioning




B.  Drawing

10. ……………..menus appear at the top of Windows-based software.

A.    Toolbar





B.  Pull-down


3.2. Match the words in the left column with their synonyms in the right column.

	1. representation
	     a.   need

	2. require

3.  enable

4.  comprehend                     

5.  function (n.)                      

6.  command (n.)

7.  simulate

8.  display

9.  edit

10. dimension
	     b.   order   

     c.  a sign, symbol, or picture of something
     d.  measurable space or surface

     e.  change, redraft, publish  

     f.  to make able or possible, allow

     g.    understand

     h.   present a false appearance of

     i.  demonstration, presentation
     j.  operation  


1.  …
 2.  …
     3.  …
       4.  …        5.  ….       6.  …      7.  …       8.  …         9.  …        10.  …


3.3. Fill in the table with the nouns deriving from the verbs given.

	
	NOUN 

	represent
	  

	function
	

	display
	

	command
	

	draw
	

	design
	

	edit
	

	achieve
	

	simulate
	

	view
	


                        4.  EXPANDING LANGUAGE
4.1.  Match the words in the left column with their synonyms in the right column.

	1. file management commands
	     a.   to control how a drawing is displayed on screen

	2. drawing commands

3.  editing commands

4.  display control commands                      allow designers 

5.  dimensioning commands                       

6.  drawing aid commands
	     b.   to speed up the drawing process, and at the   

           same time maintain accuracy 
     c.  to automate the dimensioning process 
     d.  to modify drawings, list database records and  

           calculate distances, areas and perimeters 
      e.   to begin, save, and open drawings 
      f.    to create objects on screen 
      


1.  …
     2.  …
     3.  …
       4.  …        5.  ….       6.  …

4.2.  Decide which file type the following commands belong to.

1. LINE
2. ROTATE
3. ZOOM
4. VIEW
5. CIRCLE
6. ANGULAR

7. EXTEND
8. MIRROR
9. COPY
10. NEW
11. HATCH
12. ELLIPSE

4.3.  Decide which command you should use for the following.

TRIM
             HATCH
                 EDIT

MIRROR       DIAMETRE          ERASE         


1. to create symmetrical objects
2.  to show cutaway parts represent surface texture

3.  to modify a drawing

4.  to remove selected objects from the drawing
5.  measures the distance across a circle through its centre
6.  to shorten a line, arc, or other object

4.4.  Choose the correct answer.

1. The command that allows lines to be lengthened to a specified line or object on a CAD drawing

is:
A.  Extend 

B.  Draw

C. Offset

D.  Fence

2.  In CAD software, the “TEXT” command allows you to:

A.  Open the “help” features


B.  Write information on a drawing

C.  Activate the on-board manual
D. Match software with the reference textbook
3. Which CAD command is the following figure an example of? 
         [image: image20.jpg]



A . Fill


 B. Array

C.  Hatch

D.  Rectangle

4.  Which CAD command would most easily generate Figure B from figure A below?


Figure A                   Figure B

A. Copy 

B. Array 

C. Stretch 

D. Scale
5.  Which CAD command would most easily create the following figures?

 

A. Divide

B . Mirror

C . Copy

D.  Stretch
6.  CAD commands such as LINE, CIRCLE, and ARC are examples of ………….commands:

A. Edit


B. File


C . Inquiry

D. Draw 
7.  Which CAD command enlarges or reduces selected objects proportionally in the  X, Y, and  Z    

     directions?

A. Scale

B. Stretch

C. Array

D. Divide

8.  The command that allows lines to be lengthened to a specified line or object is:

A. Extend

B. Draw

C. Offset

D. Fence

9.  What command allows you to draw “freehand” within the CAD system?

A. Line


B. Polyline

C. Sketch

D. Polygon
10.  Which command makes multiple copies of selected objects in a rectangular or circular (polar) pattern?

A.  Array

B.  Rotate

C.  Move

D.  Extend

Adapted from http://www.docstoc.com/docs/75150479/CAD-Commands

4.5.  Match the terms on the left with the statements on the right.


	8. CIM
	h) Production Planning and Control

	9. CAM
	i) Computer Aided Design

	10. CAD
	j) Computer Integrated Manufacturing

	11. CNC
	k) Computer Aided Quality Control

	12. CAQ
	l) Computer Aided Manufacturing

	13. PP & c


	m) Computer Numerical Control




1.   ……   
 2.  …..

3.  ……  
4.  ……   
5.  ……

6.  ……    

(  5. PRACTISING GRAMMAR: Infinitives & gerunds

5.1.  Fill in the paragraph below with either the infinitive or gerund of the verb in brackets.

The development of silicon chips and the microprocessor enabled CAD/CAM technologies …………….1 (grow) rapidly after the early 1970s, and resulted in …………….2 (build) affordable computers more readily. As the price of computers continued ………………3 (decline) and their processing power improved, the use and scope of CAD/CAM increased. CAD/CAM was used for ………………..4 (produce) consumer electronics, electronic components, moulded plastics, and a lot of other products. Computers are also used for ………………….5  (control) a number of …………………6  (manufacture) processes that are not strictly defined as CAM because the control data are not based on geometrical parameters.
……………  7 (use) CAD, it is possible ………………. 8 (simulate) in three dimensions the movement of a part through a production process, which can …………… 9 (simulate) angles and speeds of machine tools, the position of part-holding clamps, etc.  

In addition, ……………..10  (model) with CAD systems offers a number of advantages over traditional drafting methods. For example, designers can change models  without …………11 (erase) and ……………….12 (redraw).  ……………….13 (facilitate) inspection, designers can also ……………. 14 (magnify) certain elements of a model. Apart from that, CAD systems allow  the designer ………………….15 (gain) a fuller sense of the object. It is very interesting that expert systems involve ………………….16 (incorporate) information about the properties of materials—their tensile strength, flexibility, and so on—into CAD software.
…………………17  (understand) CAD, however, it is also useful ………………….18  (understand) what CAD cannot ………….. 19 (do). CAD systems have no means of ……………… 20 (comprehend) real-world concepts. 
	optimal
	βέλτιστος

	involve
	εμπλέκω, σημαίνω

	keep track
	κρατώ αρχείο, παρακολουθώ

	layout
	διαρρύθμιση, διάταξη

	linear
	γραμμικός

	minimize
	ελαχιστοποιώ

	mirror
	καθρέφτης

	monitor
	οθόνη

	nature
	φύση

	object
	αντικείμενο

	offset
	φωτοτυπογραφία, αντιστάθμισμα

	
	

	process(n., v.)
	επεξεργάζομαι, επεξεργασία, διεργασία

	radius
	ακτίνα

	representation
	αναπαρασταση, απεικόνιση

	require
	απαιτώ

	result
	αποτέλεσμα

	rotate
	περιστρέφω

	scale(n., v.)
	κλίμακα, φτιάχνω σε κλίμακα

	serve
	εξυπηρετώ

	simulate
	εξομοιώνω

	snap
	τραβώ

	specification
	προδιαγραφή

	stretch
	τεντώνω

	surface
	επιφάνεια

	transfer
	μεταφέρω

	trim
	ψαλιδίζω, κόβω

	vector
	διάνυσμα

	view
	βλεπω, όψη

	widely
	ευρέως, πλατιά



	achieve
	καταφέρνω

	activate
	ενεργοποιώ

	advertising
	διαφημιση

	allow
	επιτρέπω

	angular
	σε γωνία

	animation
	κινούμενα σχέδια

	array
	διάταξη

	codify
	κωδικοποιώ

	command
	δίνω εντολή, εντολή

	component
	κομμάτι, στοιχείο, εξάρτημα 

	comprehend
	καταλαβαίνω

	conceptual
	νοητικός, εννοιολογικός



	condition
	κατάσταση, συνθήκη

	depend
	εξαρτώμαι

	dependency
	εξάρτηση

	detailed
	λεπτομερής

	digitizing
	ψηφιοποιημένος

	dimension
	διάσταση

	display(n., v.)
	παρουσιάζω, επίδειξη, οθόνη

	draw
	σχεδιάζω, τραβώ

	edit
	επιμελούμαι, αλλάζω

	enable
	δίνω τη δυνατότητα

	erase
	σβήνω

	extend
	επεκτείνω

	fence
	φράχτης


	file management
	διαχείριση αρχείων

	fill
	γεμίζω

	function(n., v.)
	λειτουργώ, λειτουργία

	graphical
	γραφικός

	grid
	δίκτυο, πλέγμα

	hatch
	σκιάζω

	inquiry
	έρευνα, ερώτηση

	instruction
	οδηγία
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1.  DEVELOPING LANGUAGE







        





Adapted from http://en.wikipedia.org/wiki/3D_modeling
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1. Tick off ( which of the statements below are true.

1. 3D modelling is the process of developing mathematical representations.



2. Using 3D modelling, designers create automatic models of objects.
3. Manual modelling means making models like sculptures.

4. 3D models have many applications.

5. Solid models are used for medical and engineering simulations.

6. Shell models represent the volume of an object.

7. Polygonal modelling is the most popular modelling method.

8. Vertices are points in 3D space.  

9. In curve modelling the points follow curves  .

10. Digital sculpting is a new modelling method .
2.2. Fill in the diagrams below.

MODELLING TYPES




· 3.    PRACTISING LANGUAGE 


3.1. Fill in the missing words below choosing from the list.

shell 


manually

digital


medical
solid 


space


representation

simulations
polygonal 

flexible


vertices 


displacement

1.  3D modelling is the process of developing a mathematical ………………of 3D objects using specialized software.
2.  3D models represent a 3D object using a collection of points in 3D …………….. .
3.  Designers may create 3D models automatically or …………….. .
4.  3D modelling is used in the ………………….. industry, science, architecture etc. 
5.  ………………. and ………………… models are the two categories of 3D models.     
6.  Solid models are used for medical and engineering …………………. .
7.  The three most popular ways of model representation are ………………….modelling, curve modelling and ……………….. sculpting.

8.  Most 3D models today are built as textured polygonal models, because they are ………………. .

9.  Polygonal modelling involves drawing points in 3D space, which are called ……………… .
10.  The most widely used application of digital sculpting is ……………… .
3.2.  Fill in the table below with the missing derivatives.
	VERB
	NOUN
	ADJECTIVE

	represent 
	
	

	-
	dimension
	

	classify
	
	-

	-
	polygon
	

	
	
	

	-
	
	flexible

	-
	digit
	

	displace
	
	-

	-
	volume
	


3.3.  Choose the appropriate word to fill in the blanks in the text below.

The Utah teapot or Newell teapot is a 3D computer ……………….1 which has become a standard reference object in computer graphics. It is a ……………….2 model of an ordinary teapot of simple ………………….3, which appears………………4, cylindrical and partially convex. The teapot model was ………………….5 in 1975 by Martin Newell, ………………6 needed a simple mathematical model of a familiar ………………..7 for his work. His wife Sandra Newell suggested ………………..8 their tea service since they were sitting down to tea at the time. He got some graph paper and a pencil, and …………………9 the teapot by eye. Then he went back to the lab and edited bézier control ……………..10 on a Tektronix storage tube, again by hand.
The teapot shape ………………….11 a number of elements that made it ideal for the graphics experiments of the time: it is ……………….12, contains saddle points, has a genus greater than zero because of the hole in the ……………………13, can project a shadow on itself, and looks reasonable when it is  displayed without a complex surface ………………………14.

1.   A.  object


B.  model


C.  graph

2.  A.  mathematical

B.  geometrical


C.  Physical

3.  A.  shape


B.  line



C.  polygon

4.  A.  triangular

B.  transparent


C.  solid

5.  A.  displayed

B.  applied


C.  created

6.  A.  who


B.  which


C.  and

7.  A.  design


B.  object


C.  surface

8.  A.  modelling

B.  drinking


C.  producing

9.  A.  viewed 


B.  shaped


C.  sketched

10. A.  lines


B.  points


C.  meshes

11.  A.  contains

B.  connects


C.  represents

12.  A.  polygonal

B.  round


C.  hexagonal

13.  A.  handle


B.  body


C.  cap

14.  A.  area


B.  shape


C.  texture


         4. EXPANDING LANGUAGE
4.1. Match the information in the two columns.

1. solid models 



A. draws surfaces defined by curves

2. boundary models 



B. treats a digital object like a real-life material 

3. polygonal modelling 


C. define the surface of the object 

4. curve modelling 



D. define the volume of the object

5. digital sculpting 



E. draws vertices 

1. …..

2.  ….

3.  ….

4.  ….

5.  ….

4.2.  Look at the pictures and label them choosing from the list below.


Polygonal modelling

digital sculpting
curve modelling
[image: image22.jpg]
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   ……………………………………………
………………………………………       ……………………
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         …………………………………     ……………………………….            ……………………………..

4.3.  Read the text and fill in the missing phrases choosing from the list.

What Are the Benefits of 3D Modeling in Product Design?

Prototyping

3D models can be very helpful in       creating a                       . A 3D model can be created from a simple 2D sketch, allowing the 3D modeler to manipulate the model without having to redraw different views.

Measurements

Some 3D modeling software allows companies    to show t  in relation to other known objects. Companies can stack their products up against different objects and provide real scale to determine how large or small the product should be.

360 Degree Views

A modeler can create 360-degree views of the product, enabling the company     to show it off from        and better prepare for production and packaging. Because a 3D view is necessary to most aspects of production and marketing, the 3D software    saves an artist hours .  .

Marketing

3D models look realistic and can be used with video-editing software. Companies can         marketing campaigns, inserting them directly into commercials.

Animation

3D models can be animated, which is useful for showing exactly        what the product           and what the customer can expect when using the product.

Production

The computerized information stored in 3D models can be sent directly to factory machinery, enabling a company      to automate the            and produce the product with accuracy.
http://www.ehow.com/facts_5743417_benefits-3d-modeling-product-design_.html#ixzz2l8AqyqFD
(  5. PRACTISING GRAMMAR: Relative clauses
5.1. Fill in the sentences below with who, which, whose and where. In case they may be omitted put them in brackets.

1.  The man …………… created the first 3D model was Martin Newell.
2.  The 3D model ………………. Newell created was a teapot.

3.  The company is in a new building ……………… is far away from the city centre .

4.  The designers ……………… work in this office are famous for their projects. 

5.  A 3D model, …………… is the mathematical representation  of an object, consists of a collection of points in 3D space. 

6.  The new designer, ……………. experience is great, is an old friend of mine.

7.  This is the place……………..  I had my first job.

8.  I work in a web design company ………….. there are 300 employees.

9.  Industrial Design is a discipline …………….. uses applied art and applied science.

10. Joseph Claude Sinel was the first ………….. used the term "industrial design" in 1919.  
5.2.  Join the sentences turning the one into a Relative clause.
1. High carbon steel is tough and hard. It is used for making knives, and other cutting tools.

…………………………………………………………………………………………………………………………………

2. I can’t remember the name of the designer. He designed the first 3D model. 

………………………………………………………………………………………………………………………………… 
3. Alloys are materials. They consist of two or more metals, or metals and nonmetals.
…………………………………………………………………………………………………………………………………

4. Designers may create models automatically or manually. They use 3D modelling processes.
…………………………………………………………………………………………………………………………………

5. The engineer could not finish his work. His computer was broken.
…………………………………………………………………………………………………………………………………
6. That is the place. I had my first job there.

…………………………………………………………………………………………………………………………………

7. Shell/boundary models represent the surface of the object. They are easier to work with than solid models. 
…………………………………………………………………………………………………………………………………       

	digital
	ψηφιακός

	displacement
	μετατόπιση, εκτόπισμα

	include
	περιλαμβάνω

	interpolate
	παρεμβάλλω, υπολογίζω με παρεμβολή

	line
	γραμμή

	mesh
	πλέγμα

	non-uniform
	μη ενιαίος

	patch
	κομμάτι, τροποποίηση

	point
	σημείο, άκρο

	polygonal
	πολυγωνικός

	popular
	δημοφιλής

	primitive
	πρωτογενής, πρωτόγονος

	process
	επεξεργάζομαι, επεξεργασία, διεργασία

	rational
	λογικός 

	segment
	κομμάτι

	spline
	καμπύλη

	tesselation
	ψηφίδωση

	texture
	υφή

	vertex (vertices)
	κορυφή

	volumetric
	ογκομετρικός

	genus
	γένος, είδος

	saddle point 
	σαγματικό σημείο συνάρτησης


	boundary
	όριο

	build
	κτίζω, κατασκευάζω

	classify
	ταξινομώ

	curve
	καμπύλη

	define
	ορίζω

	
	

	field
	τομέας

	industry
	βιομηχανία, τομέας

	manual
	χειροκίνητος

	medical
	ιατρικός

	movie
	ταινία

	represent
	αναπαριστώ

	representation
	αναπαράσταση

	rock
	βράχος

	science
	επιστήμη

	sculpting
	λάξεμα, γλυπτική

	shell
	κέλυφος, όριο

	similar
	όμοιος

	simulation
	εξομοίωση

	solid
	στερεός

	space
	διάστημα, χώρος

	surface
	επιφάνεια

	variety
	ποικιλία

	visual
	οπτικός

	volume
	όγκος
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Adapted from http://en.wikipedia.org/wiki/Electricity_generation

Adapted from http://home.howstuffworks.com/product-prototyping-process2.htm, http://en.wikipedia.org/wiki/Prototype, http://www.efunda.com/processes/rapid_prototyping/intro.cfm
· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1. Read the passage and decide which of the statements are TRUE and which are FALSE.

1.  Prototypes test if concepts or processes operate well. 

2.  Using prototypes engineers and designers are able to start production.

3.  Designers can design and build many prototypes. 

4.  Prototypes and final products use the same materials and processes .

5.  Rapid prototyping is used for building models using CAD techniques. 

6.  Rapid Prototyping process uses mathematical data.

7.  Stereolithography is a rapid prototyping method.

8.  Rapid Prototyping decreases corrections to a product early in the process.

9.  Rapid prototyping saves money as it enables changes to be made before 

      production. 

10.  Before .STL files are created, a CAD model of the physical object is constructed.

11..STL files are processed by RP machines and create sliced layers of the CAD 

        models.

12. When the first layer of the physical model is created, the process is repeated until
       the completion of the model.

2.2. Fill in the diagram below. 

 TYPES OF PROTOTYPES 

· 3. PRACTISING LANGUAGE


3.1.  Fill in the missing words in the sentences below choosing from the list.    

fabricating
development

corrections
concepts   

processed

product
surface


completed
constructed 

modified









1.  Prototypes are models of a ……………… .

2.  Prototypes are built to test ………………… or processes.

3.  The design is tested, evaluated and …………….on the basis of the analysis of the prototype.
4.  Rapid prototyping is used for ……..a scale model of a physical part quickly using 3D CAD data.

5.  Rapid Prototyping decreases ………………. time.

6.  Rapid Prototyping enables ……………………….to be made early.

7.  During rapid prototyping, a CAD model is …………….. and then it is converted to 

     STL format.

8.  .STL files  are ………………… by the RP machine.

9.  The process of RP is repeated until the model has been.……………… .

10. When the model is built, its  ………….……….is finished and cleaned . 

3.2.  Read the text and choose the correct word .

How does Rapid Prototyping Work?

Rapid Prototyping is an additive (manufacturing / design) technology. The (concept / process ) begins with taking a virtual (design / model) from modeling or computer aided design (CAD) software. The RP machine reads the (prototype / data) from the CAD drawing and lays down a series of  (layers / models) of material,  building up the (prototype / physical object). These layers are automatically joined together to (design / create) the final shape.

Rapid Prototyping (produces / uses) a standard data interface, which is implemented as the STL file format, to translate from the CAD software to the 3D (prototyping / tool) machine. 

Typically, Rapid Prototyping systems can (construct / represent) 3D models within a few hours. However, this can vary widely, depending on the type of (prototype / machine) which is  used and the size and number of models which are going to be (built / corrected).

Adapted from http://www.stratasys.com/resources/rapidprototyping#sthash.HmjbHmrd.dpuf
            4.  EXPANDING LANGUAGE

4.1.  Match the items in the two columns.
	1.  prototype
	A.  change

	2.  construct
	B.  sheet, coating

	3.  alternative
	C.  make or become smaller or fewer, reduce

	4.  modify
	D.  build, fabricate

	5.  process (v.) 
	E.  option, other possibility

	6.  layer

7.  decrease
	F.  perform a series of operations

G.  a first, or preliminary model of sth,   sample, mock-up


1.  …
2.  …
3.  …
4.  …
5.  …
6.  …   7.  ….

4.2.  Fill in the table below with the appropriate derivatives.
	
	NOUN
	ADJECTIVE

	prototype
	
	-

	
	process
	-

	construct
	
	-

	modify
	
	-

	
	function
	

	fabricate
	
	-

	add
	
	

	develop
	
	-

	
	
	correct


4.3.  Fill in the sentences below with words from the table above.
1.  Stereolithography is an ………………  fabrication technology.  


    (add)
2.  The ………………… in development time results in lower product cost. 
    (decrease)
3.  Rapid …………………. is a group of techniques used to fabricate models quickly   (prototype)            

      using 3D CAD data.
     

4.  A prototype is used as part of the product design …………………. .

   (process)                     

5.  Prototyping enables the  …………………of many models. 


    (construct)
6.  …………….. prototypes test the functionality of products . 
  

     (function)

7. Rapid prototyping enables engineers and designers to make …………….. before    (correct)
      final products are built.

8.  Prototyping methodologies reduce the ………………. time of products.
(develop)

4.4.  Match the types of prototypes with their description.
	1.  Proof-of-Principle Prototype
	A.  is related to the aesthetics of a product and simulates appearance, colour and texture

	2.  Form Study Prototype
	B.  identifies whether further development and testing is necessary

	3.  User Experience Prototype
	C.  simulate the final design, aesthetics, materials and functionality

	4.  Visual Prototype
	D.  allows designers to explore the basic size, look and texture of a product

	5.  Functional Prototype 
	E.  allows designers to assess how a product is useful to users


1.  …
2.  …
3.  …
4.  …
5.  …
6.  …   7.  ….
4.4.  Fill in the paragraph below with the correct word from the list given. 

create


physical

rapid


additive


layers


materials 

process


stereolithography

surface 

enables

flexible


uses 


When a prototype or product needs to be made of ……………….1 plastic with a polished surface, …………………..2 offers to get the job done.

Stereolithography, or SLA, is a ………………3 prototyping method that ……………4 lasers to treat thin layers of liquid plastic to ……………..5 the part. The parts can be very detailed, and the SLA …………………..6 ensures the product will be accurate. SLA was among the first specialized rapid prototyping methods. It ……………….7 engineers to turn virtual, computer-aided design models into actual ……………….8 plastic parts.

This ……………….9 manufacturing process starts with a container of liquid ultraviolet-curable polymer resin. A specialized ultraviolet (UV) laser builds the ……………….10 of the part, one by one. 

In the SLA process, various ……………….11 are used for different purposes. Waxes, plastics, and flexible elastomers can all be used with SLA. It offers a high resolution, which means that the ………………….12 of the part is very smooth.
 http://www.rpplusm.com/sla--stereolithography.html

4.5.  Fill in the paragraph below with the correct word from the list given. 




(  5. PRACTISING GRAMMAR: Passive voice

5.1. Fill in the gaps below with the appropriate p.participle of the verbs in brackets.

Why Rapid Prototyping?

There are various reasons why prototypes are ……………….1 (build) and why rapid prototyping is widely …………….2 (use) in engineering. First, effective communication is ……………….3 (increase) and development time is ………………….4 (decrease). Second, costly mistakes are …………………5 (avoid) and engineering changes are ………………6 (minimize). Corrections are easily ……………….7 (make) early in the process and product lifetime is ………………..8 (extend) as necessary features are …………………9 (add) and unnecessary ones are ………………..10 (eliminate).
5.2. Rewrite the sentences below using Passive voice.

1. Industrial design studies function and form.

……………………………………………………………………………………………

2. Industrial designers use Computer – Aided Design.

……………………………………………………………………………………………

3. Joseph Claude Sinel used the term "industrial design" in 1919.

……………………………………………………………………………………………

4. Designers must build a prototype before production.

……………………………………………………………………………………………

5. Designers will create more complex designs in the future.

……………………………………………………………………………………………

6. We have heated a thermoplastic material.

……………………………………………………………………………………………

7.  People manufactured a great amount of plastic objects in the 20th century.

      ……………………………………………………………………………………………


8.  They had printed a CAD design in their plotter. 

     ……………………………………………………………………………………………
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                            More Grammar exercises in the Grammar practice section
	additive
	προσθετικός

	alternative
	εναλλακτικός, εναλλακτική λύση

	build
	κτίζω, κατασκευάζω

	confirm
	επιβεβαιώνω

	construct
	κατασκευάζω

	convert
	μετατρέπω

	correct
	σωστός, διορθώνω

	correction
	διόρθωση

	data
	στοιχεία

	decrease
	μειώνω

	deposition
	ανάκληση, απομάκρυνση

	develop
	αναπτύσσω, δημιουργώ

	development
	ανάπτυξη

	electron
	ηλεκτρόνιο

	evaluate
	αξιολογώ

	experience
	εμπειρία

	explore
	διερευνώ

	fabricate
	κατασκευάζω

	fabrication
	κατασκευή

	fidelity
	πίστη

	function
	λειτουργώ, λειτουργία

	functional
	λειτουργικός

	fundamental
	 θεμελιώδης

	fused
	συντηγμένος

	increase
	αυξάνω, αύξηση

	join
	ενώνω

	laminated
	ελασματοποιημένος

	layer
	στρώση, στρώμα

	lower
	χαμηλώνω, μειώνω

	melt
	λιώνω

	modify
	αλλάζω, μετατρέπω

	performance
	απόδοση, παράσταση

	prepare
	ετοιμάζω

	proof-of-principle
	πιστό στις αρχές

	prototype
	πρωτότυπο, μοντέλο

	prototyping
	δημιουργώ πρωτότυπο

	purchase
	αγοράζω, αγορά

	rapid
	γρήγορος

	release
	απελευθερώνω, απελευθέρωση, κυκλοφορία

	repeat
	επαναλαμβάνω

	replicate
	αντιγράφω, αναπαράγω

	sample
	δείγμα

	scale
	κλίμακα


	selective
	επιλεκτικός

	sintering
	λιώσιμο

	stereolithography
	στερεολιθογραφία

	support
	υποστηρίζω, στηρίζω, στήριγμα

	thickness
	πάχος

	visual
	οπτικός
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1.  DEVELOPING LANGUAGE 


















Adapted from http://www.technologystudent.com/prddes1/brand3.html, http://www.peopledesign.com/design-for-production, http://en.wikipedia.org/wiki/Brand
· 2.  SCANNING/ UNDERSTANDING LANGUAGE
2.1.   Read the text and choose the correct item for the sentences below.
1.  Brand is the name, term, design, symbol, or any other feature which ………………… other products.


A.  identifies  a product with




B. makes a product distinguishable from

2.  Brand identity is often associated with aesthetics, that is, …………………. .


A.  how a product looks


B.  what a product can do

3.  Successful brands usually have customers  who…………………………….. these products.


A.  show constant support to


B.  communicate with owners

4.  …………………………  is associated with good design.


A.  loyalty




B.  brand identity 

5.  New production techniques ………………..  brands.


A.  are important for
                 

B. are applied to

6.  An iconic design is ………………… . design.


A.  a successful and  traditional


B.  a representative and very famous 

6.  Iconic designs are …………………………. .


A.  engineered with manufacturing methods


                 
B.  manufactured and designed with innovative means

7.  Iconic designs are those which  …………………….. by other designers.


A.  are used as a reference point


B.  use technology or manufacturing techniques

8.  An iconic design ………………………………. 

A.  remains popular for a long time

B.  tests time

9.  Iconic design products are ………………….. .


A.  fashionable




B.  classic

10.  Iconic designs are …………………… .


A.  pleasant and historic


B.  good-looking and famous

· 3. PRACTISING LANGUAGE 


3.1.   Fill in the missing words in the sentences below choosing from the list.


quality

sets 

loyalty

        identifies 
                brand identity

iconic

innovative 
benchmark 
        image

associated

brand

influenced
ground breaking 
1.  …………………… is the personality that ………………. a product, service or company (name, term, sign, symbol, or design, or combination of them) .

2. ………………….. is an effective form of advertising and marketing.

3. Brand identity is often …………………… with the aesthetics of a product. 

4.When a brand is successful, customers show their …………. by often buying the same product.

5.  People, especially the young, build their desired .………………...by using branded products  .

6.  Brand identity, is usually related  to good design and ……………….. products.

7.   Brands are ……………. . by new production methods. 

8.  ………………… designs means ………………….designs.

9.  An iconic design is ……………….. and usually becomes a ……………….., that is, it is followed by other designers or manufacturers.

10. An iconic design …………. new standards in terms of quality, functions/features or style.


 3.2.  Fill in the following sentences with the words brand, brand identity, branded, icon,      

          iconic .
1.                                        products are normally trusted by the public and customers.
2.                                        is associated with quality products.

3.                                        designs are innovative.

4.                                        is usually associated with meanings, feelings and values .

5.                                        is a person or thing regarded as a representative symbol of something.

6.                                        reflects how the owner wants the consumer to perceive the product.

7.                                        name is a type of trademark.
· 4. EXPANDING LANGUAGE

4.1.  Match the words on the left with their synonyms on the right.


	1. associate
	Α. point of reference 

	2. emerge
3. moulding
	Β. shaping a malleable material

C. fashion, tendency

	4. brand
	D. relate, connect

	5. iconic 
6. benchmark
	E. innovative
F. appear

	7. ground breaking
8. trend
	G. a type of product manufactured by a 
particular company under a particular name
H. very famous and well known, representative


1.  …
2.  …
3.  …
4.  …
5.  …
6.  …
7.  …
8.  …

4.2.  Fill in the table below with the appropriate derivatives.
	
	NOUN
	ADJECTIVE

	identify
	
	-

	associate
	
	-

	communicate
	
	

	succeed
	
	

	-
	
	loyal

	mould
	
	-

	-
	icon
	

	innovate
	
	


4.3.  Read the information below and label the sentences with the it with the elements of 
          brand identity.


Scents

Logo 

Sounds 
Tagline or Catchphrase 
Movements Shapes 
Colors 

Name

Graphics


Tastes 

 1.   The word or words used to identify a company, product, service, or concept.

 2.  The visual trademark that identifies the brand.

 3.   "The Quicker Picker Upper" is associated with Bounty paper towels.

4.    The dynamic ribbon is a trademarked part of Coca-Cola's brand.

5.    The distinctive shapes of the Coca-Cola bottle and of the Volkswagen Beetle are    

        trademarked elements of those brands.

6.    Owens-Corning is the only brand of fiberglass insulation that can be pink.

7.    A unique tune or set of notes can represent a brand.

8.   The rose-jasmine-musk scent of Chanel No. 5 is trademarked.

9.   Kentucky Fried Chicken has trademarked its special recipe of eleven herbs and   

      spices for fried chicken.

10. Lamborghini has trademarked the upward motion of its car doors.

http://en.wikipedia.org/wiki/Brand

4.4.  Choose the appropriate word in the brackets.

Evolution of logos

A company’s logo is a recognition tool for the people to ( associate / provide)1 services or products with the company. In other words, a logo is part of a company’s (icon / brand identity)2. Without it, the people will not be able to (differentiate / combine)3 between companies, and, therefore, they will be unable to expect a certain standard or (product / quality)4  from the company. Although many companies have (created / changed)5  their logos many times, their brand identity has (remained unchanged / changed)6. 

Shell

The Shell gas station brand logo (started out / changed)7  in 1900 as a literal inked clamshell drawing, but has gradually become a smooth (red / red and yellow) 8 stylized shell. The colors and shape are so distinct, Shell doesn’t even write its (name / brand identity) 9 on the logo anymore.
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(Current logo)
Microsoft 

In 1992 the Windows 3.1 logo was a (window with four panes / circle) 10  and a black frame that broke into tails on one side like a meteor. It (changed / remained the same) 11 until Windows XP was released in 2001. The Windows XP logo was minimalized down to just the four colored windowpanes floating with( no frame /  a frame)12 – distinctly Windows but much simpler.

[image: image41.jpg]I CR¢
SOFT

MICRE&SOFT
Microsoft

B® Microsoft

1975

1987

1994

2012



 [image: image42.jpg]




Nike

A single (straight / curved) 13 line that goes thicker at one end, officially known as "the Nike Swoosh." Nike used to include its name with the Swoosh but the distinct (colour / shape)14  works on its own – minimalism at its finest.
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(Current logo) 

Apple

The first Apple logo was (created / modified) 15 in 1976 -it features the famous scene of how Sir Isaac Newton discovered (mass / gravity) 16 – sitting under an apple tree. In the same year, the logo was switched to a shape of an apple with (no colour / rainbow stripes) 17. It was then further simplified into an apple image consisting of ( black and white / only black) 18. Since the year 2000, the apple logo has been recognized as a (monochrome / coloured) 19 apple.
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(Current logo) 
BMW

Everybody (recognizes / views) 20  a BMW automobile when they see one, but most of them have no idea what the logo means. The trademark (blue-white / black and white) 21 BMW logo is meant to symbolize the movement of an (aircraft propeller / engine) 22, of white blades cutting through the blue skies. It was first created in 1923, but the logo has kept its original features except for a few minor modifications to its (fonts and colors / shape) 23.

[image: image51.jpg]


           [image: image52.jpg]


[image: image53.jpg]


[image: image54.jpg]



(Current logo)              

Coca Cola

There is a long history of logo for Coca-Cola, (changing in / beginning from)24 1886. Contrary to popular beliefs, Coca-Cola’s first logo was not the (logo / brand)25 we see today, but appeared as a dull-looking black font spelling out its name. It was only (after that year / in 1985) 26 that Coca-Cola began to use its famous Spencerian script which we can recognize at first instance. Over the next century, there were many (modifications / shapes) 27 of its logos. All the logos (changed / kept)28 their script except the one in 1985.
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(Current logo)
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http://www.hongkiat.com/blog/logo-evolution
4.5.  Read the text and fill in the blanks with the items in the text box on the right. One 

          item should not be used.

Charles and Ray Eames








(5. PRACTISING GRAMMAR

5.1.  Fill in the sentences below with the appropriate relative pronouns (who, which, whose).
1. Moulton produced a small-wheeled bicycle, ……… was easy to control.

2. Alfred Muller, ………………. designs are distinguished by clarity and logic, worked in the design department at Braun company. 

3. Dr. Ruben Rausing, ………… the founder of Tetra Pak, ……………. is the most well-known packaging company.

4. Ron Arad, …………. mild steel furniture and lighting designs are innovative, moved into industrial production in the 1990s.

5. Like other famous industrial designers  ………… gained prominence in America during the 1930s, Arens created very attractive products .


5.2.  Analyze the participles below into their corresponding clauses.

1.  Having moved into industrial production during the 1990s,  Arad designed many commercially successful products. 

…………………………………………………………………………………………………………………………………

2. Working as a designer in a famous company, he gains valuable experience.          

………………………………………………………………………………………………………………………………… 

3.  Moulding plywood into complex curves, the Eameses created innovative furniture. 

…………………………………………………………………………………………………………………………………

4.  Mass produced products are cheap.                 

………………………………………………………………………………………………………………………………… 

5.   A very successful design, known as iconic design, is usually ‘ground breaking’.

…………………………………………………………………………………………………………………………………

6.  CNC machines are the most common types of machines used in many modern industries today.
     ………………………………………………………………………………………………………………………….

7. Using automated machinery, manufacturing companies have increased production.

…………………………………………………………………………………………………………………………………

10. Only a small number of  manufactured products stand the test of time.

…………………………………………………………………………………………………………………………………


	apply
	εφαρμόζω, απευθύνομαι

	associate
	συνδέω, σχετίζω

	benchmark
	σημείο αναφοράς, ορόσημο

	brand
	ονομασία προϊόντος, μάρκα

	capitalize
	εκμεταλλεύομαι, κεφαλαιοποιώ

	communicate
	επικοινωνώ

	consumer
	καταναλωτής

	customer
	πελάτης

	define
	ορίζω, καθορίζω

	distinct
	ξεχωριστός, διαφορετικός,

	emerge
	εμφανίζομαι

	emulate
	μιμούμαι, αντιγράφω

	feature
	χαρακτηριστικό

	function (n., v.)
	λειτουργώ, λειτουργία

	furniture
	έπιπλα

	ground-breaking
	πρωτοποριακός, καινοτόμος

	icon
	πολύ σημαντικό άτομο/ πράγμα

	iconic
	εμβληματικός, αντιπροσωπευτικός

	identify
	αναγνωρίαω, ταυτίζομαι

	identity
	ταυτότητα

	influence (n., v.)
	επηρεάζω, επιρροή

	innovative
	καινοτόμος

	known
	γνωστός

	landscape
	τοπίο

	lead –led - led
	καθοδηγώ, οδηγώ

	logo
	λογότυπο

	mould
	διαμορφώνω με καλούπι

	opportunity
	ευκαιρία

	plywood
	κόντρα πλακέ

	potential
	πιθανός

	recognize
	αναγνωρίζω

	scheme
	σχέδιο, πλάνο

	set
	τοποθετώ, ορίζω

	single
	μονός, μοναδικός

	solve
	λύνω

	trend
	τάση, μόδα
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1.  DEVELOPING LANGUAGE 






















Adopted from https://www.victoria.ac.nz/design/study/courses/dsdn-141‎, en.wikipedia.org/wiki/Computer-aided_manufacturing

· 2.  SCANNING/ UNDERSTANDING LANGUAGE

2.1.  Tick (   which of the following statements are TRUE.


1. Manufacturing means the production of goods with the help of tools.

2. Shaping, joining and surfacing are manufacturing processes.

3. Additive processes are used for joining .

4. During additive processes, the product is constructed by adding the material 

            in layers.

5. 3D printing is an additive process.

6. Subtractive processes form objects by removing material.
7. Casting, shaping and sanding are subtractive processes.
8. Subtractive processes operate by means of using conventional tools.
9. Moulding is a process during which the material is shaped in a mould.
10. Casting requires moulding processes.
11. Casting is used for shaping weak materials.
12. Forming is used for shaping polymers.
13. CAM means the use of workpieces for the production of tools.
14. CAM is a very precise and consistent method.
15. CAM is used before CAD and after CAE.

      
2.2. Fill in the diagrams below.

MANUFACTURING






· 3.    PRACTISING LANGUAGE 


3.1. Choose which word in the brackets is correct.

11. Manufacturing is applied to (industrial production / designing).

12. During manufacturing, (manufactured / raw) materials are transformed into finished goods..

13. Additive processes are (surfacing / shaping) processes.

14. (Subtractive  / Additive) manufacturing processes  are processes the removal of material in the production of a single designed object. 

15. CNC machines are (digital / traditional) tools.

16. During moulding the (solid / liquid) materials are (added / injected), compressed, or expanded within a mould.

17. During casting, the material is poured, pressed, or injected into a (negative / positive) mould.
18. (Casting / Bending) is a forming process.
19. CAM refers to the use of a computer to (control / assist) in all operations of a manufacturing plant.

20. CAM creates components and tools with more (precise / digital) dimensions and material consistency.


3.2. Match the words in the two columns.

	1.       manufacturing
	a.   accurate

	2.       successive
	b.   a piece of work being machined

	3.       generate
	c.   produce

	4. precise
	d.   fabrication

	5. subtract
	e.  part

	6. encompass
	f.   decrease

	7. workpiece
	g.   data, information, material

	8. assist
	h.   include, involve

	9. operation
	i.   following one another

	10. component 
	j.   function, working

	11. input
	k.  help, aid

	12. reduce
	l.   take away, remove

      


1.  …
     2.  …
     3.  …
       4.  …        5.  ….       6.  …       7.  …        8.  …    9.  …
    10. …
   11. …
  12. …       

3.3.  Decide which manufacturing process is required for the following.

1. to shape a material made of cement

2. to cut a workpiece with a chisel

3. to make an object with 3D printing

4. to produce a plastic chair
5. to bend a piece of plywood

3.4. Choose the appropriate item to paraphrase the following.

1. computer generated models




a. models which are generated with the help of computers

b. computers which generate models

2. moulding processes



a. processes of moulding  


b. moulding of processes

3. compression forming




a. compression with forming

b. forming using compression

4. plastic sheet shaping




a. shaping of plastic sheets

                b. shaping for plastic sheets

5. Computer-Aided Manufacturing

          

a. computers with the help of manufacturing b. manufacturing with the help of computers

6. benchmark designs





a. designs which are benchmark 

b. benchmark which are designs

7. display control commands




a. commands to display the control 

b. commands to control the display

8. high-quality graphics monitor




a. graphics with a monitor of high quality 
b. monitor of high quality for graphics

3.    EXPANDING LANGUAGE


4.1.  Fill in the table below with the appropriate derivatives.

	VERB
	NOUN
	ADJECTIVE

	manufacture
	
	-

	-
	industry
	

	join
	
	-

	
	
	additive

	subtract
	
	

	mould
	
	-

	generate
	
	-

	compress
	
	-

	cast
	
	-

	operate
	
	

	assist
	
	-

	manage
	
	-

	store
	
	-

	consume
	
	-


4.2.  Match the terms on the left with the definitions on the right.


	1. shaping
	n) roughing, smoothing and polishing a surface

	2. joining
	o) shaping raw material using a mould or matrix

	3. surfacing
	p) causing plastic deformation of the materials to produce shapes

	4. moulding
	q) bringing and holding materials together

	5. casting
	r) pouring molten metal into the mould cavity

	6. forming
	s) giving a particular shape or form


1.   ……    2.  …..      3.  ……  4.  ……   5.  ……6.  ……


4.3.  Fill in the correct word choosing from the items given.

CAM / Computer-Aided Manufacturing

Computer-aided manufacturing (CAM) commonly refers to the …………1 of numerical control (NC) computer software …………………2 to create detailed instructions (G-code) that drive CNC machine tools for ………………..3 parts. Manufacturers in many ………………..4 depend on CAM to …………….5 high-quality parts.

A broader definition of CAM can ………………6 the use of computer applications to define a ……………….7 plan for tooling design, ………………..8 design (CAD) model preparation, NC programming, coordinate measuring machine (CMM) inspection programming, and machine tool simulation. 

Adapted from http://www.plm.automation.siemens.com/en_us/plm/cam.shtml
1.  A.  design


B.  use



C.  process

2. A.  applications

B.  processes


C.  methods

3.  A.  designing

B.  manufacturing

C.  casting

4.  A.  industries

B.  industrial


C. functions

5.  A.  produce


B.  prototype


C. model

6.  A.  refer


B.  consist


C. include

7.  A.  product


B. machine tool

C.  manufacturing

8.  A.  computer-aided

B. computer-assisted

C. computer-applied

4.4.  Read the paragraph below and fill in the missing information with the appropriate segments choosing from the list given.



4.5.  Fill in the sentences below with the words given and label them with  A (Advantages) and D (Disadvantages).
       accurate 
            expensive    consistent  traditional    low-volume     
trained
Advantages and disadvantages of using CAM

Staff need to be ……………… how to use the software and machinery, which adds to costs.

In large-scale production, the results are ……………….. (always the same).

        Can be slower than ……………….methods for one-off or low-volume production.

Enables the production of very …………….. parts.

 Usually speeds up the production of …………………. products.
        The software itself is ……………….. so initial costs are high. http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/ictinindustryrev3.shtml

	additive
	προσθετικός

	apply
	εφαρμόζω

	assist
	βοηθώ

	bending
	κάμψη

	casting
	χύτευση

	cementitious
	τσιμεντένιος

	CNC machine 
	μηχανή αυτομ. ελέγχου

	compress
	συμπιέζω 

	computer-aided manufacturing
	παραγωγή με βοήθεια Η/Υ 


	consistent
	σύμφωνος, συνεπής

	control
	έλεγχος, ελέγχω

	digital
	ψηφιακός

	expand
	εκτείνω, εκτονώνω

	fabrication
	κατασκεή

	forming
	διαμόρφωση

	inject
	εγχύω

	joining
	ένωση, συγκόλληση

	layer
	στρώμα

	liquid
	υγρός

	manufacturing
	κατασκευή, βιομ. παραγωγή

	molten
	λιωμένος

	moulding
	διαμόρφωση με καλούπι


	numerical
	αριθμητικός

	pour
	εγχύω

	raw materials
	πρώτες ύλες

	sanding
	αμμοβολή

	shaping
	διαμόρφωση

	subtractive
	αφαιρετικός

	surfacing
	κατεργασία επιφανειών

	tool
	εργαλείο

	vacuum
	κενό




          A.  ΣΧΗΜΑΤΙΣΜΟΣ
	AFFIRMATIVE
	QUESTIONS
	NEGATIVE

	I work
	do I work?
	I do not (don't) work

	you work
	do you work?
	you do not (don't) work

	he/she/it works 
	does he/she/it work?
	he/she/it does not (doesn't) work 

	we work
	do we work?
	we do not (don't) work

	you work
	do you work?
	you do not (don't) work

	they work
	do they work?
	they do not (don't) work







C. ΛΕΞΕΙΣ- ΚΛΕΙΔΙΑ  


	· με τα επιρρήματα συχνότητας
	· και με τις χρονικές εκφράσεις

	
        always
	    every day/  month / year etc. 

	
        never
	   in the evening / morning etc, 

	
        usually
	      at night / at the weekend

	
        often
	

	
        sometimes
	

	
        rarely / seldom
	



        I.  ΣΧΗΜΑΤΙΣΜΟΣ

· 1.1.  Ο Present Continuous σχηματίζεται με το ρήμα to be και το κύριο ρήμα με την κατάληξη  -ing . 

π.χ.  we are working 
	AFFIRMATIVE
	QUESTION
	NEGATIVE

	I am (I'm) working
	am I working?
	I am not (I’m not) working

	you are (you're) working
	are you working?
	you are not (you aren't) working

	he/she/ it is (he's/ she's/it's) working
	is he / she / it working?
	he / she / it is not (isn't) working

	we are (we're) working
	are we working?
	we are not (we aren't) working

	you are (you're) working
	are you working?
	you are not (you aren't) working

	they are (they're) working
	are they working?
	they are not (they aren't) working






C. ΛΕΞΕΙΣ- ΚΛΕΙΔΙΑ



now



at the moment



these days


at present



tonight

 
still


              
Look!

          

Listen!




      A.  ΣΧΗΜΑΤΙΣΜΟΣ

    
	AFFIRMATIVE
	QUESTION
	NEGATIVE

	I will (I'll) work
	will I work?
	I will not (won't) work

	you (you'll) work
	will you work?
	you will not (won't) work

	he/she/it will ('ll) work
	will he/she/it work?
	he/she/it will not (won't) work

	we will (we'll) work
	will we work?
	we will not (won't) work

	you will (you'll) work
	will you work?
	you will not (won't) work

	they will (they'll) work
	will they work?
	they will not (won't) work



A. 
B. ΣΧΗΜΑΤΙΣΜΟΣ


	AFFIRMATIVE
	QUESTION
	NEGATIVE

	I am (I'm) going to work
	am I going to work?
	I am not going to work

	you are (you're) going to work
	are you going to work?
	you are not going to work

	he/ she/ it is going to work
	is he/she/it going to work?
	he /she/it is not going to work

	we are (we're) going to work
	are we going to work?
	we are not going to work

	you are(you're) going to work
	are you going to work?
	you are not going to work

	they are (they're) going to work
	are they going to work?
	they are not going to work



C. ΛΕΞΕΙΣ- ΚΛΕΙΔΙΑ  

                                


tomorrow

next week / month / year etc.




soon







                      
 
in a week / month etc.


A.  ΣΧΗΜΑΤΙΣΜΟΣ
	AFFIRMATIVE
	QUESTIONS
	NEGATIVE

	I worked / met
	did I work / meet?
	I did not (didn't) work / meet

	you worked / met
	did you work / meet?
	you didn't work / meet

	he/she/it worked / met
	did he/she/it work / meet?
	he/she/it didn't work / meet

	we worked / met
	did we work / meet?
	we didn't work / meet

	you worked / met
	did you work / meet?
	you didn't work / meet

	they worked / met
	did they work / meet?
	they didn't work / meet




C.   ΛΕΞΕΙΣ- ΚΛΕΙΔΙΑ


yesterday
ago 

last month / year etc.

in 1987


	AFFIRMATIVE
	QUESTION
	NEGATIVE

	I was
	was I?
	I was not (wasn't)

	you were
	were you?
	you were not (weren't)

	he/she/it was
	was he/ she/it?
	he/she/it was not (wasn't)

	we were
	were we?
	we were not (weren't)

	you were
	were you? 
	you were not (weren't)

	they were
	were they?
	they were not (weren't)



A.      ΣΧΗΜΑΤΙΣΜΟΣ & ΧΡΗΣΗ


· O συγκριτικός  (COMPARATIVE) χρησιμοποιείται όταν συγκρίνουμε δύο πρόσωπα ή πράγματα και σχηματίζεται με την κατάληξη -er. Ο δεύτερος όρος σύγκρισης εισάγεται με το than.                               π.χ. 
     old                
old-er



· Ο Υπερθετικός Βαθμός (SUPERLATIVE) χρησιμοποιείται για να συγκρίνουμε ένα πρόσωπο ή πράγμα με περισσότερα από ένα πρόσωπα ή πράγματα που ανήκουν στην ίδια ομάδα και σχηματίζεται με την κατάληξη –est. Η λέξη the προηγείται του επιθέτου στον Υπερθετικό Βαθμό.

π.χ. 
     old                
old-est 


· Ορισμένα Επίθετα και Επιρρήματα σχηματίζουν το Συγκριτικό και Υπερθετικό  βαθμό εντελώς διαφορετικά (Irregular). 

	POSITIVE
	COMPARATIVE
	SUPERLATIVE

	good / well
	better
	best

	bad / badly
	worse
	worst

	a lot of / much / many
	more
	most

	little
	less
	least

	far
	farther /further
	farthest / furthest





· Οι Αναφορικές Προτάσεις (Relative Clauses) εισάγονται με τα who, which,  whose και  that και είτε προσδιορίζουν ένα ουσιαστικό που αναφέρθηκε πιο πριν, είτε συμπληρώνουν τις γνώσεις μας γι’αυτό.

π.χ.   The man who lives next door is English.

π.χ.    Lathes, which are conventional machine tools, are used in automated plants.



· Η αναφορική αντωνυμία παραλείπεται όταν αναφέρεται στο αντικείμενο της πρότασης.         π.χ. The machine tools (which/that) they use in this plant are not conventional . 

· ΔEN παραλείπεται 
· Όταν αναφέρεται στο υποκείμενο της πρότασης.

π.χ.   We need engineers who / that are trained.
· Όταν εισάγει αναφορική , παρενθετική πρόταση.

π.χ.   My computer, which is an Olivetti, is old.

· Όταν η αναφορική αντωνυμία βρίσκεται μετά από πρόθεση. Σε περίπτωση παράλειψης της αντωνυμίας η πρόθεση πηγαίνει στο τέλος της πρότασης.

π.χ.    This is the new schedule about which I am talking.

                             This is the new schedule I am talking about.

· Το αναφορικό that μπορεί να αντικαταστήσει τα who/which, κυρίως όταν το αναφορικό βρεθεί μετά από επίθετο υπερθετικού βαθμού ή μετά από: every, some, any, first, second, last, all, none, few, such, the only.

                          π.χ.   This is the best job (that) I have ever had.

    He is the only man (that) can operate NC machines.           



ACTIVE SENTENCE        
          They     
       sell     
 boilers  
 here.

                                                    
 PASSIVE SENTENCE:              Boilers 
      are sold    by them    here.




       Παραδειγμα ρήματος στην Παθητική 

Simple Present:          
  
it is made                     

Present Continuous:                
it is being made               

Simple Future:        

it will be made
Going to Future:                       
it is going to be made                 

Simple Past:             

 it was made                    

Past Continuous:
            
 it was being made              

Present Perfect:
            
 
it has been made               

Past Perfect:

 
 it had been made               

Must/can/etc:      
            

it must / can be made                




Υπάρχουν δυο είδη απαρεμφάτου: το full infinitive που σχηματίζεται από το  to και το ρήμα  (to  +  verb),  και το bare infinitive που σχηματίζεται μόνο από το ρήμα.





To γερούνδιο (gerund)  σχηματίζεται με την κατάληξη - ing  στα ρήματα.




Σχηματίζονται με την κατάληξη  -ing.
π.χ.  Measuring the temperature he realised there was a fault in the thermostat.




Σχηματίζονται με την κατάληξη -ed ή τον ανώμαλο τύπο του ρήματος

π.χ.  CAD is the most common designing programme used today. 



	and (=και)
	furthermore / moreover, (= επιπλέον)

	also/too (=επίσης)
	additionally, (= επιπλέον)

	as well(=επίσης)
	in addition, (= επιπλέον)


  Π.χ.  Plastics are hard; they are durable,  as well / too.

	but (=αλλά)
	yet (=κι όμως)

	though....., (=αν και)
	however, (=όμως)

	although...., (=αν και)
	nonetheless, (=παρ’ όλα αυτά)

	even though...., (=ακόμη κι αν)
	on the other hand, (απ’ την άλλη μεριά)


Π.χ Plastics are insulators. However, / On the other hand, metals are good conductors of heat.
       Although plastics are insulators, metals are good conductors of heat.

	so (=έτσι)
	consequently, (=συνεπώς)

	thus, (=έτσι)
	as a consequence, (=συνεπώς)

	therefore, (=επομένως)
	as a result, (= ως αποτέλεσμα)


Π.χ Tool steel is hard and tough.Therefore, it is used for making cutting tools.


	because (=επειδή)
	since (=επειδή)

	as (=επειδή)
	because of / due to (=εξαιτίας)


π.χ.  Tool steel is used for making cutting tools because / since / as it is hard and tough


	in order to (=για να)
	so that (=έτσι ώστε)

	so as to (=έτσι ώστε)
	


 π.χ.  They installed a computer network in order to / so as to improve 

           manufacturing. 

           They installed a computer network so that  they could improve manufacturing.


	INFINITIVE
	PAST
	PAST PARTICIPLE

	be
	was/were
	been

	beat
	beat
	beaten

	become
	became
	become

	begin
	began
	begun

	bend
	bent
	bent

	bet
	bet
	bet

	bite
	bit
	bitten

	blow
	blew
	blown

	break
	broke
	broken

	bring
	brought
	brought

	build
	built
	built

	burst
	burst
	burst

	buy
	bought
	bought

	catch
	caught
	caught

	choose
	chose
	chosen

	come
	came
	come

	cost
	cost
	cost

	cut
	cut
	cut

	deal
	dealt
	dealt

	dig
	dug
	dug

	do
	did
	done

	draw
	drew
	drawn

	drink
	drank
	drunk

	drive
	drove
	driven

	eat
	ate
	eaten

	fall
	fell
	fallen

	feed
	fed
	fed

	feel
	felt
	felt

	fight
	fought
	fought

	find
	found
	found

	fly
	flew
	flown

	forbid
	forbade
	forbidden

	forget
	forgot
	forgotten

	forgive
	forgave
	forgiven

	freeze
	froze
	frozen

	get
	got
	got

	give
	gave
	given

	go
	went
	gone

	grow
	grew
	grown

	hang
	hung
	hung

	have
	had
	had

	hear
	heard
	heard

	hide
	hid
	hidden

	hit
	hit
	hit

	hold
	held
	held

	hurt
	hurt
	hurt

	keep
	kept
	kept

	know
	knew
	known

	lay
	laid
	laid

	lead
	led
	led

	leave
	left
	left

	lend
	lent
	lent

	let
	let
	let

	lie
	lay
	lain

	light
	lit
	lit

	lose
	lost
	lost

	make
	made
	made

	mean
	meant
	meant

	meet
	met
	met

	pay
	paid
	paid

	put
	put
	put

	read
	read
	read

	ride
	rode
	ridden

	ring
	rang
	rung

	rise
	rose
	risen

	run
	ran
	run

	say
	said
	said

	see
	saw
	seen

	seek
	sought
	sought

	sell
	sold
	sold

	send
	sent
	sent

	set
	set
	set

	sew
	sewed
	sewn/sewed

	shake
	shook
	shaken

	shine
	shone
	shone

	shoot
	shot
	shot

	show
	showed
	shown

	shrink
	shrank
	shrunk

	shut
	shut
	shut

	sing
	sang
	sung

	sit
	sat
	sat

	sleep
	slept
	slept

	speak
	spoke
	spoken

	spend
	spent
	spent

	split
	split
	split

	spread
	spread
	spread

	spring
	sprang
	sprung

	stand
	stood
	stood

	steal
	stole
	stolen

	stick
	stuck
	stuck

	sting
	stung
	stung

	stink
	stank
	stunk

	strike
	struck
	struck

	swear
	swore
	sworn

	sweep
	swept
	swept

	swim
	swam
	swum

	take
	took
	taken

	teach
	taught
	taught

	tear
	tore
	torn

	tell
	told
	told

	think
	thought
	thought

	throw
	threw
	thrown

	understand
	understood
	understood

	wake
	woke
	woken

	wear
	wore
	worn

	win
	won
	won

	write
	wrote
	written



Study the table

	
	AFFIRMATIVE
	QUESTION
	NEGATIVE

	S. PRESENT
	he uses
they use
	does he use?

do they use?
	he does not use

they do not use

	PRESENT CONT.
	he is using
they are using
	is he using?

are they using?
	he is not using

they are not using

	S. FUTURE
	he will use

they will use
	will he use?

will they use?
	he will not use

they will not use

	GOING TO- FUTURE
	he is going to use

they are going to use
	is he going to use?

are they going to use?
	he is not going to use

they are not going to use

	S. PAST
	he used   [he made]

they used  [they made]
	did he use  [did he make]

did they use?  

[did they make]
	he did not use  

[he did not  make]

they did not use  

[they did not make]

	PAST CONT.
	he was using
they were using
	was he using?

were they using?
	he was not using

they were not using

	PRES. PERFECT
	he has used
they have used
	has he used?

have they used?
	he has not used

they have not used

	PAST PERFECT
	he had used

they had  used
	had he used?

had they used?
	he had not used

they had not used



1.1.  Turn the prompts below in sentences in the tense indicated.

1.               the students / study / for exams.

S. Present:

Present Continuous:

Going to- Future:

2.             we / design / a new product.

Present Continuous:

Past Continuous:

S. Past:

3.              he / work / as a designer

S. Present:

S. Past:

S. Future:

4.             the engineer / measure / dimensions?

S. Future:

S. Past:

Present Perfect:

1.2.  Write the correct tense of the verbs in brackets.

1. TEI students………………….usually  (take) exams in January and June.

2. ……………………. (you / work) in a design company when you graduate TEI?

3. The printer is broken. It………………… (not / work) at the moment .

4. I ………. not often ……………. (/ work) after 4 o'clock in the afternoon. 

5. ……..…………… (they / study) CAD next semester?

6. In the future all industries ………………. (use) robots.

7. When I have enough money I ……….. (buy) a new computer and design software.

8.    Russel Wright ……………..(be)  an American Industrial designer who ……….. (live) during the 20th     

        century.

9.     We always ………………… (develop) drafts first.

10.     The invention of computers in the 20th century ………… (be) very important for engineering.
11.   In the past people …………………….. (not / use) automatic machinery.

12.  The new manufacturing methods ……………….. (improve) quality and productivity in the last few centuries.

13.   You can’t see the creative manager now. He …………….. (take) interview with a new  designer.

14.    We ………………. (replace) our old software two months ago.

15………….. they ………………  (use) a new design methodology  next year?
1.3.  Choose the correct answer.

1. …………………… automatic machines in modern industries?


A.  Does they use


B.  Do they uses

C.  Do they use
2. Nowadays engineers ……………… production with computer-based methods.


A.  control


B.  controls

C.  are  controlling
3. I don’t know which department he is in, but I’m sure he……………. in the product design department.


A.  don't work


B.  doesn't works

C.  doesn't work


4. In the future all industries ……………….  production only with computers and robots.

A.  plan



B.  planned

C.  will plan

5.  What will you do after work?- Perhaps I …………. for the exams.


A.  am going to study

B. will study

C. am studying

6. When you …………….. the machine, the monitor flashes.


A.  will switch on


B.  are switching on
C.  switch on  

7. All electric tools …………….. a switch and a motor.


A.  consist


B.  are consisting

C. consists

8. Joseph Claude Sinel ………………. the term ‘industrial  design for the first time in 1919..


A.  use


B.  will use

C. used

9. They ……………….. the manual to fix the damage.


A.  are reading


B.  reading

C.  are read

10. If we don’t have the qualifications, we ……………….. a good job.


A.  will find


B.  won’t find

C.  aren’t finding

11. In the 20th century, engineers ……………… many innovations to improve the design of products. 
A. made



B.  maked

C.  maded

12. Industrial design …....... the aesthetics, ergonomics and usability of a product.

A. improves


B.  is improving

C.  improve

13. …………………… their knowledge to improve industrial equipment and machinery?

        A.  Did engineers applied

B.  Engineers applied
C.  Did engineers apply
1.5.  Write the correct S. Past form for the verbs in brackets.


When I …………….(enter) the TEI I ……………(think) that Industrial Design Engineering ………… (be) not a good choice. Before long, however, I …………… (realize) that the course …………….. (can) offer me a lot. I …………..(find) all subjects really interesting and I …………. (have) no difficulty in passing the exams at the end of each term. I also …………… (get) trained in a local company which ………………… (design) modern furniture.

I …………….. (graduate) after four years and ………… (get) my degree with distinction. I ………………(enjoy) it greatly and later that day I ………….. (give) a party for my friends in my small bedsitter. A month later I …………… (start) looking for a job. It ……….. (be) really hard, but finally I …………… (find) one in a biomechanical industry. I ………… (design) aids and instruments for medicine. 


2.1.   Fill in the Comparative and Superlative form of the adjectives below.
	POSITIVE
	COMPARATIVE
	SUPERLATIVE

	short
	
	

	high
	
	

	flexible
	
	

	large
	
	

	thin
	
	

	many
	
	

	low
	
	

	little
	
	

	conventional
	
	

	big
	
	

	early
	
	

	good
	
	

	efficient
	
	

	bad
	
	

	suitable
	
	

	easy
	
	

	important
	
	


2.2.  Look at the table below and write sentences comparing the materials on the basis of their properties (Use both Comparative and Superlative).

	HEAVY
	TOUGH
	HARD
	GOOD CONDUCTOR

	copper
	copper
	glass
	copper

	cast iron
	aluminium
	cast iron
	aluminium

	glass
	rubber
	copper
	cast iron

	aluminium
	cast iron
	aluminium
	glass

	rubber
	glass
	rubber
	rubber

	LIGHT
	WEAK
	SOFT
	BAD CONDUCTOR


1.  Aluminium is …………………………………………………… copper.           

2.    Glass is  ………………………………………………………of all.           

3. Cast iron is ………………………………………………………… rubber.                      

4. Copper is……………………………………………………………… of all.              

5. Rubber  is ………………………………………………………………of all.

6. Glass is  …………………………………………………………….. cast iron.


2.3.  Write the adverbs deriving from the adjectives below.

	ADJECTIVE
	ADVERB

	strong
	

	possible
	

	successful
	

	good
	

	fast
	

	heavy
	

	serious
	

	careful
	

	necessary
	

	hard
	

	satisfactory
	

	early
	

	comfortable
	


2.4.  Underline the correct item (adjective or adverb) in the brackets.


When I finished University I found it very (hard / hardly) to get a job soon, but after three months I tried to get a (good / well) job in a multinational manufacturing company in Liverpool. 

On my  (first / firstly) day at work I didn't feel very (well / good) because I was (completely / complete) inexperienced.  I wanted to be (real / really) good and work (careful / carefully) and (efficient / efficiently). I knew it was not so (easily / easy) because I had to check production charts every day and prepare (good / well) and (meaningfully / meaningful) reports. 

2.5.  Choose the correct answer. 

1.
That building is __________ than the other next to it.

a) tallest   
 
b) tall    


c) taller    

d) the tallest
2.
The factory he works has ______employees than mine.

a) much    

b) more    

c) many    

d) the most

3.
Your job is __________ paid of all.

a)
the worse   
b) the worst   

c) worst   

d) the better
4.   Plastics are __________  recycled than metals.

     a) easily

b) easier

c) easiest

d) more easily

5.
He designs __________ than his friend.

a)
well   

b) best   


c) the best   

d) better
6.  Larger vehicles consume ________ gasoline than smaller ones.

     a)  more

b) the more

c)  most


d) the most

7.
Is this test ________ than the other one?

a)
most difficult   
b) much difficult   
c) difficulter  

d) more difficult
8.  Iron is  ____________  used metal.

a) most widely
b) more widely

c) widely

d) the most widely 

9.
January was ________ month of the year.

a)
the busiest   
b) busiest   

c) the busyest   

d) busier
 10. Many synthetic fabrics are__________  than cotton.

a) durable

b) most durable

c) more durable

d) durabler

11.  Atoms are ______ 
 than molecules.

    a) small

b)  the smallest

c) smaller

d) the smaller

12. Our company is  __________ in the area.

a)
large   

b) largest   

c) larger  

d) the largest



3.1.  Write sentences using the information in the columns below.
	1.  A lathe
	
	a)  products enter for measurement

	3.  Copper
	a place
	b) produces round and flat surfaces

	4.  A drilling machine
	a machine 
	c)  a good conductor of electricity

	5.  A punch press
	a material 
	e) may have single or multiple spindles

	6.  A customer
	a person
	f) is used for forming, bending etc. 

	7.  Ferrous metals
	materials
	g) sets the quality standards of a product

	8. Industrial metals
	an activity
	h) contain iron

	9.  A power plant
	
	i) are mixtures of two or more metals

	10. A measuring station
	
	j) electricity generation takes place 


1. 
…………………………………………………………………………………….


2. 
…………………………………………………………………………………….


3.
…………………………………………………………………………………….


4.
…………………………………………………………………………………….


5.
…………………………………………………………………………………….

6.
…………………………………………………………………………………….

7.
…………………………………………………………………………………….

8.
…………………………………………………………………………………….

9.
…………………………………………………………………………………….

10.
…………………………………………………………………………………….


3. 2.  Fill in the sentences below with meaningful information.

1. A drill is a tool ………………………………………………………………

2. Aluminium is a material …………………………………………………..

3. A modern manufacturing plant is a place ……………………………..

4. A manufacturer is a person ………………………………………………

5. A Technological Education Institute ………………………………………….  

3. 3.  Choose the correct answer.

1. What's the name of the machine tool ………….. you ordered last week?

A.  who


B.  where


C.  which

2. The job ………… he got wasn't very interesting.

A.  that


B.  who



C.  when

3. He had a simple idea ………… changed the world.

A.  who


B.  which


C.  whose

4. Here is the scheduling project ………………….. 

A. you asked me to get you

B. where you asked me to get you

C. what you asked me to get you

5. This is Tom Potter, ………………… the plant.


A.  that runs 

B.  who runs

C.  that he runs
6. Engineers are people ………… design and manufacture machines and tools.


A.  which

B.  who they


C.  who

7. Is this the place ……………… you worked in for the first time?


A . which

B. in where


C.  where

8. I gave him my tools, …………………. were new and automatic .


A.  which

B.  that


C.  whose

9. They employed a man …………… experience was longer.


A.  who


B.  who his


C.  whose

3. 4.  Fill in the letter using the missing information below.


 
  I decided to move

I work with

I found when I came I started work
  
house I rent 


I meant to give you
is on the fourth floor
I live now

Dear Martin,

How are you?  My new address in Manchester,  (1) ……………………….. a long time ago, is on the envelope. I hope you're not angry!

Manchester, (2) …………………….., is a very busy place with lots of factories. In fact, that's the reason (3) ……………………….. here. The job (4) ……………….. is very interesting.  The people (5) ……………………. are very friendly and co-operative. The day  (6) …………………. they invited me for a drink out. 

The lady (7) ……………………. is very friendly, too. My flat, (8) ……………………, has a very nice view.

This is all my news. Write back soon.

Love, 

Sam



4. 1.  Write the following sentence in all tenses of both Active and Passive.  

He  (design) a new product
	S. PRESENT


	

	
	

	PRESENT CONTINUOUS
	

	
	

	SHALL/WILL FUTURE
	

	
	

	GOING TO FUTURE
	

	
	

	S. PAST
	

	
	

	PAST CONTINUOUS
	

	
	

	PRESENT PERFECT
	

	
	

	PAST PERFECT
	

	
	

	CAN
	

	
	



4. 2.  Choose the correct sentence.
1. Fred tested the prototype.

A. The prototype has been tested by Fred.

B. The prototype was tested by Fred.

C. The prototype was being tested by Fred.

2. They are building a nuclear plant in the area.

A. A new nuclear plant is being built in the area.

B. A new nuclear plant is built in the area.

C. A new nuclear plant being built in the area.

3. External forces stress weak materials.

A.  Weak materials are stressed by external forces

B. Weak materials are being stressed by external forces

C. Weak materials are stressing by external forces

4. The company has used CAD.

A. CAD had been used by the company

B. CAD has been used by the company

C. CAD have been used by the company

5. We will make corrections.

A. Corrections will made.

B. Corrections will make.

C. Corrections will be made.

4. 3.  Turn the sentences from Active to Passive.

1.  He checks  the rapid prototyping machine every week.

……………………………………………………………………………………………………………………………

2.  The students are watching a video.

……………………………………………………………………………………………………………………………  

3.  Someone must service the plotter.

……………………………………………………………………………………………………………………………

4.  I am going to repair the printer.

……………………………………………………………………………………………………………………………

5.   The students heated the plastic material.

……………………………………………………………………………………………………………………………

6.  John was designing the new product.

……………………………………………………………………………………………………………………………

7.  He has designed a 3D model .

……………………………………………………………………………………………………………………………

8.  He had constructed a visual prototype.

         ……………………………………………………………………………………………………………………………

9.  They can't use the tools.

         ……………………………………………………………………………………………………………………………

10. He will develop a cheap laser machine.

         ……………………………………………………………………………………………………………………………


4. 4.  Below is a short article about computers. Put the verbs in brackets in passive. Choose the correct tense.

             COMPUTERS THEN AND NOW

The first electronic computer ............. (build) at the University of Pensylvania in 1946. Computers ................. (sell) for the first time in the 1950s, and a lot of progress .................. (make) since then. Computers are now smaller and more powerful, and they ...................... (can/buy) more cheaply.

Computers ............... (use) in many fields: in business, science, education e.t.c. The computer's memory is the place where information .................. (keep) and calculations ............. (do).  Computers ................ (buy) by more and more people all the time. In a few years they  .............. (use) by everyone.
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English for Industrial Design  Engineers 








S. Present





Industrial Design is a discipline which uses �HYPERLINK "http://en.wikipedia.org/wiki/Applied_art" \o "Applied art"�applied art� and �HYPERLINK "http://en.wikipedia.org/wiki/Applied_science" \o "Applied science"�applied science� to improve the 


�HYPERLINK "http://en.wikipedia.org/wiki/Aesthetics" \o "Aesthetics"�aesthetics� 


�HYPERLINK "http://en.wikipedia.org/wiki/Ergonomics" \o "Ergonomics"�ergonomics�


�HYPERLINK "http://en.wikipedia.org/wiki/Function_%28engineering%29" \o "Function (engineering)"�functionality� and/or �HYPERLINK "http://en.wikipedia.org/wiki/Usability" \o "Usability"�usability� of a �HYPERLINK "http://en.wikipedia.org/wiki/Product_%28business%29" \o "Product (business)"�product� 


the product's marketability     and


�HYPERLINK "http://en.wikipedia.org/wiki/Manufacturing" \o "Manufacturing"�production� 


�HYPERLINK "http://en.wikipedia.org/wiki/Joseph_Claude_Sinel" \o "Joseph Claude Sinel"�Joseph Claude Sinel� was the first to use the term "industrial design" in 1919, and �HYPERLINK "http://en.wikipedia.org/wiki/Christopher_Dresser" \o "Christopher Dresser"�Christopher Dresser� is considered the world's first industrial designer.


Industrial design is largely related to �HYPERLINK "http://en.wikipedia.org/wiki/Engineering_design" \o "Engineering design"�engineering design�. However, �HYPERLINK "http://en.wikipedia.org/wiki/Engineering" \o "Engineering"�engineering� focuses mainly on the functionality or utility of products whereas industrial design focuses principally on the aesthetic and user-interface aspects of products.





Industrial design studies both function and form, and the connection between product, user and the environment. Industrial designers do not design the gears or motors which make machines move, nor the circuits which control the movement (that task is usually for engineers). They usually work with other professionals, such as marketers, engineers and manufacturing specialists, to identify and fulfill customer needs and expectations.


�





                     











          





Basic vocabulary





industrial = βιομηχανικός


design = σχεδιάζω


designer= σχεδιαστής


applied = εφαρμοσμένος


�HYPERLINK "http://en.wikipedia.org/wiki/Applied_science" \o "Applied science"�science�= επιστήμη


production =παραγωγή


�HYPERLINK "http://en.wikipedia.org/wiki/Product_%28business%29" \o "Product (business)"�product�= προϊόν


improve = βελτιώνω


�HYPERLINK "http://en.wikipedia.org/wiki/Aesthetics" \o "Aesthetics"�aesthetics� = αισθητική


aesthetic= ωραίος


�HYPERLINK "http://en.wikipedia.org/wiki/Ergonomics" \o "Ergonomics"�ergonomics�= εργονομία


�HYPERLINK "http://en.wikipedia.org/wiki/Function_%28engineering%29" \o "Function (engineering)"�functionality� = λειτουργικότητα


�HYPERLINK "http://en.wikipedia.org/wiki/Usability" \o "Usability"�usability�= χρησιμότητα, χρηστικότητα


marketability =     εμπορευσιμότητα


process =διαδικασία, επεξεργασία 


�HYPERLINK "http://en.wikipedia.org/wiki/Engineering_design" \o "Engineering design"�engineering design�= μηχανολογικό σχέδιο


focus = εστιάζω, επίκεντρο


function = λειτουργώ, λειτουργία


form = δίνω μορφή, μορφή


user = χρήστης


movement = κίνηση


 engineer= μηχανικός


manufacturing = βιομηχ. παραγωγή, κατασκευή


customer = πελάτης


need= χρειάζομαι, ανάγκη








S. Past (be)





S. Present





S. Present





Basic vocabulary


creative = δημιουργικός


analytical = αναλυτικός


research = ερευνώ, έρευνα


sketching=δημιουργία σκίτσων


comparative = συγκριτικός


model making = κατασκευή μακέτας


prototyping = κατασκευάζω πρότυπα


utilize = χρησιμοποιώ, εκμεταλλεύομαι


�HYPERLINK "http://en.wikipedia.org/wiki/Computer-aided_industrial_design" \o "Computer-aided industrial design"�computer-aided industrial design� = σχεδιασμός με τη βοήθεια Η/Υ


concept = έννοια, άποψη


interior= εσωτερικός


generate= δημιουργώ, παράγω





Industrial designers use creative and analytical processes, such as: 


user research


sketching 


comparative product research 


model making 


prototyping        and 


testing 





They often utilize 3D software, �HYPERLINK "http://en.wikipedia.org/wiki/Computer-aided_industrial_design" \o "Computer-aided industrial design"�computer-aided industrial design� and CAD programs to move from concept to production. They may also build a prototype first and then use �HYPERLINK "http://en.wikipedia.org/wiki/Industrial_CT_scanning" \o "Industrial CT scanning"�industrial CT scanning� to test for interior defects and generate a CAD model. 


�





S. Present





 �  they are solving by researching and learning about the people who use the product or service, their needs and goals.


�   lots of possible ways to solve the problem  


�   to communicate their    ideas visually 


�     to see if their ideas work; sometimes they are rough models or nice graphics, storyboards like in comic books , computer models or animations and sometimes fancy hand-built or machine-built models 


�    with customers to see if they like it and to see if they can find ways to improve it 


�   until it is ready to develop further, sometimes working with engineering specialists, manufacturing specialists or business specialists 








A. Sketch, illustrate, diagram





B. Refine their design





C. Test their ideas





D. Build prototypes





E. Brainstorm and create





F. Help define the problem











The elements of design are the things that make up a design. The Principles of design are what we do to those elements. How we apply the principles of design determines how successful the design is. 


The elements of design


line 


shape 


direction 


size


texture 


colour 


The principles of design


BALANCE - Balance in design is similar to balance in physics. Balance provides stability and structure to a design. It is the distribution of the visual weight of objects, colours, texture, and space. 


   In symmetrical balance, the elements on one side 


  of the design are similar to those on the other side;


  in asymmetrical balance, the sides are different   


  but still look balanced. In radial balance, the 


  elements are arranged around a central point and


  may be similar.


DOMINANCE/EMPHASIS is the part of the design that catches the viewer’s attention. Usually the designer will make one area stand out by contrasting it with other areas. The area could be different in size, colour, texture, shape, etc.


PROPORTION is the feeling of unity when all parts (sizes, amounts, or number) relate well with each other. When drawing the human figure, proportion can refer to the size of the head compared to the rest of the body.

















Basic vocabulary





element = στοιχείο


principle= αρχή, αξίωμα


make up = αποτελώ


apply = εφαρμόζω, κάνω αίτηση


line = γραμμή


shape = σχήμα


direction = κατεύθυνση


size = μέγεθος


texture = υφή


colour = χρώμα


balance = ισορροπία


similar (to)= όμοιος


visual = οπτικός


radial = ακτινωτός


dominance = κυριαρχία, επικράτηση


proportion = αναλογία


unity= ενότητα











�





PROXIMITY creates relationship between elements and provides a focal point. Proximity doesn’t mean that elements have to be placed together; it means they should be visually connected.


 PATTERN   is the repeating of an object or symbol all over the work of art.


REPETITION works with pattern and makes the design seem active. The repetition of elements of design creates unity. Repetition can create rhythm . 


RHYTHM  is a feeling of organized movement and is created when one or more elements of design are used repeatedly. Rhythm creates a mood like music or dancing. 


UNITY is the feeling of harmony between all parts of the design, which creates a sense of completeness.


CONTRAST is the combination of opposing elements (opposite colours on the colour wheel, or value light / dark, or direction - horizontal / vertical). Contrast allows us to emphasize or highlight key elements in the design. 


SPACE refers to the distance or area between, around, above, below, or within elements. Both positive and negative space are important in every design.











Basic vocabulary





proximity = εγγύτητα


relationship= σχέση


focal = κεντρικός


pattern = σχέδιο, διάταξη


repetition= επανάληψη


rhythm = ρυθμός


movement = κίνηση


contrast (v., n.) = αντιτίθεμαι, αντίθεση


opposing = αντίθετος


space = διάστημα, χώρος


























dominance





















































texture



























































�





There are thousands of materials available for use in engineering applications. Most materials are classified as 


metallic 


ceramic and 


polymeric (or plastic)


Within each of these classifications, materials are often further organized into groups based on their chemical composition or certain physical or mechanical properties. Additionally, different materials can be combined to create composite materials, such as compounds, solutions, or mixtures.


Metals


Metals are solid at ordinary temperatures, opaque, lustrous, and crystalline. They are also malleable and ductile, deforming under stress without �HYPERLINK "http://en.wikipedia.org/wiki/Cleavage_%28crystal%29" \o "Cleavage (crystal)"�cleaving�. Metals are also distinguished for their special properties, such as: high �HYPERLINK "http://en.wikipedia.org/wiki/Electrical_conductivity" \o "Electrical conductivity"�electrical conductivity�, high �HYPERLINK "http://en.wikipedia.org/wiki/Thermal_conductivity" \o "Thermal conductivity"�thermal conductivity�, high �HYPERLINK "http://en.wikipedia.org/wiki/Density" \o "Density"�density�, hardness, tensile strength, elasticity, and fatigue resistance.


The most common metallic elements are aluminium,  cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, nickel, tungsten, uranium, zinc etc. Metals fall into two categories: 


ferrous , which contain iron, and 


non-ferrous, which do not contain iron 


Ferrous and non-ferrous metals are often combined to form alloys. Thus, alloys are materials which consist of two or more metals, or metals and nonmetals, such as carbon.


Of all the metallic alloys in use today, the alloys of �HYPERLINK "http://en.wikipedia.org/wiki/Iron" \o "Iron"�iron� (�HYPERLINK "http://en.wikipedia.org/wiki/Steel" \o "Steel"�steel�, �HYPERLINK "http://en.wikipedia.org/wiki/Stainless_steel" \o "Stainless steel"�stainless steel�, �HYPERLINK "http://en.wikipedia.org/wiki/Cast_iron" \o "Cast iron"�cast iron�, �HYPERLINK "http://en.wikipedia.org/wiki/Tool_steel" \o "Tool steel"�tool steel�, �HYPERLINK "http://en.wikipedia.org/wiki/Alloy_steel" \o "Alloy steel"�alloy steel�) make up the largest proportion














Basic vocabulary





material = υλικό


application= εφαρμογή


metal = μέταλλο


ceramic = κεραμικό


polymeric =πολυμερές


composite= ένωση, σύνθετο υλικό


composition = σύνθεση


property = ιδιότητα, περιουσία


solid = στερεός


malleable = σφυριλατήσιμος


ductile= ελατός, όλκιμος


conductivity=αγωγιμότητα


density=πυκνότηατ


hardness=αντχή στη χάραξη


tensile strength=ελατότητα


 elasticity=ελαστικότητα


fatigue=καταπόνηση


resistance=αντίσταση


ferrous=σιδηρούχος


non-ferrous= μη σιδηρούχος


iron=σίδηρος


compound=ένωση


solution=διάλυμα


mixture=μίγμα








superlative





superlative





both by quantity and commercial value. Steels have different properties, depending on the quantity of carbon they contain. 





TYPE OF STEEL�
  CARBON CONTENT�
�
wrought  iron�
 0.05 %�
�
mild steel�
0.08 % - 0.25 %�
�
medium carbon steel�
0.25 % - 0.65 %�
�
high carbon steel�
0.65 % - 1.5 %�
�
tool steel�
1.05 %�
�
Wrought iron is weaker than mild steel because it contains a smaller quantity of carbon, but its production is more expensive. However, it is tough and is therefore used for the construction of crane hooks, whereas mild steel is used for making girders and nuts and bolts. Mild steel is not as expensive as wrought iron because it is easier to produce.  


Medium carbon steel contains more carbon than mild steel and is tougher and harder. It is used for the manufacture of tools, such as screwdrivers, hammer heads, spanners etc. High carbon steel contains more carbon than medium carbon steel and is therefore tougher and harder. It is used for making knives, and other cutting tools.





Basic vocabulary





quantity = ποσότητα


steel= χάλυβας


wrought iron=κατεργασμένος σίδηρος


mild steel=μαλακός χάλυβας


medium carbon steel = χάλυβας μέτριας περιεκτικότητας σς άνθρακα


high carbon steel= χάλυβας υψηλής περιεκτικότητας σς άνθρακα


tool steel= ταχυχάλυβας


tough =ανθεκτικός στην καταπόνηση








comparative














TEXTILES





WOODS





THERMOSETTING





THERMOPLASTICS





PLASTICS





ALUMINIUM





COPPER








BRASS





WROUGHT IRON








STAINLESS STEEL




















METALS





MILD  STEEL








Plastics are �HYPERLINK "http://en.wikipedia.org/wiki/Synthetic_polymers" \o "Synthetic polymers"�synthetic� or semi-synthetic �HYPERLINK "http://en.wikipedia.org/wiki/Organic_chemistry" \o "Organic chemistry"�organic� solid materials that can be shaped or moulded into any form. The name ‘plastic’ refers to their malleability, or �HYPERLINK "http://en.wikipedia.org/wiki/Plasticity_%28physics%29" \o "Plasticity (physics)"�plasticity� during manufacture, which allows them to be �HYPERLINK "http://en.wikipedia.org/wiki/Casting" \o "Casting"�cast�, �HYPERLINK "http://en.wikipedia.org/wiki/Pressing" \o "Pressing"�pressed�, or �HYPERLINK "http://en.wikipedia.org/wiki/Extruded" \o "Extruded"�extruded� into a variety of shapes, such as �HYPERLINK "http://en.wikipedia.org/wiki/Artificial_membrane" \o "Artificial membrane"�films�, �HYPERLINK "http://en.wikipedia.org/wiki/Synthetic_fiber" \o "Synthetic fiber"�fibers�, plates, tubes, bottles, boxes, etc.


                                   �


Plastics are typically �HYPERLINK "http://en.wikipedia.org/wiki/Organic_polymer" \o "Organic polymer"�organic polymers� of high �HYPERLINK "http://en.wikipedia.org/wiki/Molecular_mass" \o "Molecular mass"�molecular mass�, but they often contain other substances. They most commonly derive from �HYPERLINK "http://en.wikipedia.org/wiki/Petrochemical" \o "Petrochemical"�petrochemicals�, but many are partially natural. The most common properties of plastics are �HYPERLINK "http://en.wikipedia.org/wiki/Density" \o "Density"�density�, �HYPERLINK "http://en.wikipedia.org/wiki/Tensile_strength" \o "Tensile strength"�tensile strength�, �HYPERLINK "http://en.wikipedia.org/wiki/Glass_transition_temperature" \o "Glass transition temperature"�glass transition temperature�, and resistance to various chemical products. Other properties include hardness, and resistance to heat, �HYPERLINK "http://en.wikipedia.org/wiki/Oxidation" \o "Oxidation"�oxidation�, and �HYPERLINK "http://en.wikipedia.org/wiki/Ionizing_radiation" \o "Ionizing radiation"�ionizing radiation�.


Types of Plastics 


Plastics can be divided into two major categories:


1. Thermoset or thermosetting plastics. If they are cooled and hardened, they retain their shapes and cannot return to their original form. They are hard and durable and are used for �HYPERLINK "http://auto.howstuffworks.com/automobile.htm"�auto� parts, �HYPERLINK "http://science.howstuffworks.com/transport/flight/modern/airplanes.htm"�aircraft� parts and �HYPERLINK "http://auto.howstuffworks.com/tire.htm"�tires�. Examples include polyurethanes, polyesters, epoxy resins  and phenolic resins.








Basic vocabulary





mould = διαμορφώνω με καλούπι


cast= χυτεύω


extrude = διαμορφώνω με διέλαση


polymer = πολυμερές


molecular =μοριακός


substance = ύλη


derive = προέρχομαι


density = πυκνότητα


tensile strength =ελατότητα


resistance = αντίσταση


thermosetting = θερμοσκληρυνόμενος


cool= ψύχω, ψυχρός


harden= σκληραίνω


return= επιστρέφω


original= αρχικός








1st Conditional








2. Thermoplastics. They are less rigid than thermosetting plastics, and if they are heated, they soften and return to their original form. They are easily moulded and extruded into films, fibers and packaging. Examples include polyethylene (PE), polypropylene (PP) and polyvinyl chloride (PVC).





Recycling


If they are mixed with most other substances, plastics do not react chemically and they do not decay. Therefore, plastic disposal is a difficult and significant environmental problem. Plastic hangs around in the environment for centuries, so �HYPERLINK "http://science.howstuffworks.com/environmental/green-science/recycling.htm"�recycling� is the best method of disposal. However, there are new technologies which make plastic from biological substances, such as corn oil. If plastic bags are made from Polylactide (PLA), which is called ‘bioplastic’ and is environmentally friendly, they take only five years to decompose, whereas containers such as drinking bottles and food containers manufactured from PLA, take slightly longer to decay.














Basic vocabulary





thermoplastic = θερμοπλαστικός


rigid =άκαμπτος


heat =θερμαίνω, θερμότητα


soften=μαλακώνω


recycling= ανακύκλωση


decay =παρακμάζω, αποσυντίθεμαι


disposal =διάθεση, απόθεση


decompose = αποσυνθέτω, αποσυντίθεμαι








1st Conditional








1st Conditional








1st Conditional

















A. light, hard, stiff, good water resistance  





B. polyamide (nylon)





C. high density polythene





D. medical instruments, plastic seats, kitchenware





E. polypropylene 









































A.  it does not break


B.  they return to their original 


      shape


C. ductility and toughness increase


D. steel possesses different 


      properties


E.  it changes shape





to-infinitive (purpose)





Computer-Aided Design (CAD) is the use of computer programmes to create two- or three-dimensional (2D or 3D) graphical representations of physical objects. Computer-aided design (CAD) involves creating computer models with geometrical parameters. CAD software is widely used for product design, computer animation and special effects in movies, advertising, and other applications.


Apart from the software, CAD systems require a high-quality graphics monitor, a �HYPERLINK "http://www.webopedia.com/TERM/M/mouse.html"�mouse�, �HYPERLINK "http://www.webopedia.com/TERM/L/light_pen.html"�light pen�, or �HYPERLINK "http://www.webopedia.com/TERM/D/digitizing_tablet.html"�digitizing tablet� for drawing and a special �HYPERLINK "http://www.webopedia.com/TERM/P/printer.html"�printer� or �HYPERLINK "http://www.webopedia.com/TERM/P/plotter.html"�plotter� for printing design specifications. CAD systems allow an engineer to view a design from any angle with the push of a �HYPERLINK "http://www.webopedia.com/TERM/B/button.html"�button� and to �HYPERLINK "http://www.webopedia.com/TERM/Z/zoom.html"�zoom� in or out for close-ups and long-distance views. In addition, the �HYPERLINK "http://www.webopedia.com/TERM/C/computer.html"�computer� keeps track of design dependencies so that when the engineer changes one value, all other values that depend on it are automatically changed. 


                             �


  CAD systems enable designers to view objects under a wide variety of representations and to test these objects by means of simulating real-world conditions. In product and industrial design,  CAD is used mainly for creating detailed 3D solid or surface models, or 2D vector-based drawings of physical components.


However, CAD is also used for designing products throughout the engineering process from conceptual design and layout of products  to the manufacturing methods. 








gerund  (involve)





gerund  (for)





to-infinitive  (allow)





Basic vocabulary





two/three dimensional = δισδιάστατος / τρισδιάστατος


representation= αναπαράσταση


require = απαιτώ


monitor = οθόνη 


draw = σχεδιάζω


allow = επιτρέπω


view = βλέπω, οπτική


angle = γωνία


dependency = εξάρτηση


enable = δίνω τη δυνατότητα


simulate = προσομοιώνω


surface= επιφάνεια


vector= διάνυσμα


conceptual= νοητικός, εννοιολογικός








to-infinitive  (enable)








gerund (for)





gerund (for)





gerund (by means of)





This allows an engineer to analyze designs, find the optimal design for manufacturing and minimize the use of physical prototypes. 


To understand CAD it is also useful to understand what CAD cannot do. CAD systems have no means of comprehending real-world concepts, such as the nature of the object designed or the function that object will serve. CAD systems function by codifying geometrical concepts. Thus, the design process using CAD involves transferring a designer's idea into a formal geometrical model. 





CAD commands


Commands are the instructions you provide to CAD software to achieve the end result and are selected from pull-down menus. Many CAD programs also have toolbars that contain buttons for activating commands. There are several general groups of commands most common to CAD software. These groups are: 


file management commands (Open, New, Save etc.),


drawing commands (Line, Circle, Rectangle, Hatch etc.) 


editing commands (Erase, Move, Undo, Rotate etc.),


display control commands (Zoom, Pan, View etc.),


dimensioning commands (Linear, Radius etc.), 


drawing aid commands (Grid, Snap, Ortho etc.).








to-infinitive  


 (purpose)





to-infinitive 


 (allow)





gerund (for)





to-infinitive 


 (it is + adj)





Basic vocabulary





comprehend = καταλαβαίνω


function = λειτουργώ, λειτουργία


process =επεξεργάζομαι, επεξεργασία, διεργασία


develop= αναπτύσσω, δημιουργώ


draft= προσχέδιο, κάνω προσχέδιο


command =εντολή, δίνω εντολή


achieve= πετυχαίνω


file management= διαχείριση αρχείου


draw= σχεδιάζω


edit= επιμελούμαι, επεξεργάζομαι


display= εκθέτω, οθόνη


dimension= διάσταση


aid= βοηθώ, βοήθεια


hatch=


erase=


grid=


rotate =








gerund (of)





to-infinitive 


 (purpose)





gerund (for)





gerund 



















































































3D modelling is the process of developing a mathematical representation of any �HYPERLINK "http://en.wikipedia.org/wiki/Three-dimensional_space" \o "Three-dimensional space"�3-dimensional� surface of object with the use of �HYPERLINK "http://en.wikipedia.org/wiki/3D_computer_graphics_software" \o "3D computer graphics software"�specialized software�. The product, which is called a 3D model, represents a 3D object using a collection of points in 3D space. Designers, who use 3D modelling processes, may create models automatically or manually. The manual modelling process is similar to �HYPERLINK "http://en.wikipedia.org/wiki/Plastic_arts" \o "Plastic arts"�plastic arts�, such as �HYPERLINK "http://en.wikipedia.org/wiki/Sculpting" \o "Sculpting"�sculpting�. 





Today, 3D models are used in a wide variety of fields, such as the medical industry, the movie industry, �HYPERLINK "http://en.wikipedia.org/wiki/Video_game_industry" \o "Video game industry"�video games �, science,  architecture, engineering etc).


Almost all 3D models are classified in two categories.


Solid models, which define the volume of the object they represent (like a rock). Solid models, which are more realistic, but more difficult to build, are mostly used for non-visual simulations such as medical and engineering simulations, for CAD and specialized visual applications. 


Shell/boundary models, which represent the surface, e.g. the boundary of the object, not its volume, are easier to work with than solid models. 


              � HYPERLINK "http://en.wikipedia.org/wiki/File:Utah_teapot_simple_2.png" ���        �


              The iconic �HYPERLINK "http://en.wikipedia.org/wiki/Utah_teapot" \o "Utah teapot"�Utah teapot� solid model                              Boundary model


              (�HYPERLINK "http://en.wikipedia.org/wiki/Martin_Newell_%28computer_scientist%29" \o "Martin Newell (computer scientist)"�Martin Newell�, 1975)





relative clause





Basic vocabulary





process = επεξεργάζομαι, επεξεργασία, διεργασία


representation= αναπαράσταση


surface = επιφάνεια


 space = διάστημα, χώρος


manual = χειροκίνητος


sculpting = σμίλεμα, γλυπτική


solid = στερεό 


volume = όγκος


simulation = εξομοίωση


visual = οπτικός


shell /boundary = όριο











relative clause








Basic vocabulary





Polygonal modelling = πολυγωνική μοντελοποίηση


point= σημείο, άκρο


vertex = κορυφή


mesh = πλέγμα


texture =υφή


flexible =ευέλικτος


curve = καμπύλη


non-uniform = μη ενιαίος


spline = καμπύλη


primitive=


πρωτογενής, πρωτόγονος


displacement = μετακίνηση, εκτόπισμα


volumetric= ογκομετρικός


tesselation= ψηφίδωση








The three most popular ways to represent a model are:


�HYPERLINK "http://en.wikipedia.org/wiki/Polygonal_modeling" \o "Polygonal modeling"�Polygonal modelling� – The designers who apply polygonal modelling, draw points in 3D space, which are called vertices. Vertices are connected by line segments to form a polygonal mesh. Most 3D models today are built as textured polygonal models, because they are flexible and because computers can make them quickly. 


Curve modelling - Surfaces are defined by curves, which follow (but does not necessarily interpolate) the points. Curve types include �HYPERLINK "http://en.wikipedia.org/wiki/Nonuniform_rational_B-spline" \o "Nonuniform rational B-spline"�non-uniform rational B-spline�(NURBS), splines, patches and �HYPERLINK "http://en.wikipedia.org/w/index.php?title=Geometric_primitives&action=edit&redlink=1" \o "Geometric primitives (page does not exist)"�geometric primitives�.


�HYPERLINK "http://en.wikipedia.org/wiki/Digital_sculpting" \o "Digital sculpting"�Digital sculpting� , which is a new method of modelling, has become very popular among designers. There are 3 types of digital sculpting: Displacement, volumetric and dynamic tessellation. The application which is most widely  used is displacement.


�          Polygonal modelling





relative clause





relative clause

















digital sculpting

















dynamic tesselation





A. to show it off from all angles





B. creating a prototype of a product





C. use them in their marketing campaigns





D. to show their products' size





E. to automate the machines on an assembly line





F.  saves an artist hours of sketching time





G.  what the product can do











passive voice





A prototype is an early sample, model or release of a product which is built to test a concept or process or to act as an object which is going to be replicated or learned from. A prototype is often used as part of the product design process to allow engineers and designers to explore design alternatives, test theories and confirm performance before starting production of a new product. In general, a series of prototypes (Alpha, Beta,


 Gamma, etc)  will be designed, constructed


and tested as the final design emerges and is


prepared for production. The design is test-


ed, evaluated and modified on the basis of the analysis of the prototype. 


In general, "prototypes" fall into five basic categories: 


Proof-of-Principle Prototype


Form Study Prototype


User Experience Prototype


Visual Prototype


Functional Prototype


Prototypes differ from the final production objects in three fundamental ways: Materials, Processes and Lower fidelity.


Rapid Prototyping


Rapid prototyping is a group of techniques which are used to fabricate a scale model of a physical part quickly using 3D CAD data. The Rapid Prototyping process starts with the creation of geometric data, either as a 3D solid using a CAD workstation, or 2D layers using a scanning device. 


Rapid prototyping first emerged in the late 1980s in the form of �HYPERLINK "http://computer.howstuffworks.com/stereolith.htm"�stereolithography�, which is classified among additive fabrication technologies. These technologies (Stereolithography, Selective Laser Sintering, Laminated Object Manufacturing, 3-D Printing, Electron Beam Melting  and Fused Deposition Modeling) are used





Basic vocabulary





prototype = πρωτότυπο, μοντέλο


build = κτίζω, κατασκευάζω


alternative = εναλλακτικός, εναλλακτική λύση


construct= κατασκευάζω


evaluate = αξιολογώ


 modify  = αλλάζω, μετατρέπω 


principle = αρχή


user experience = εμπειρία χρήστη


visual = οπτικός


functional = λειτουργικός


rapid prototyping = γρήγορη δημιουργία προτοτύπων


fabricate = κατασκευάζω


data = στοιχεία


stereolithography= στερεολιθογραφία


additive= προσθετικός


fabrication= κατασκευή








passive voice





�





passive voice





passive voice





passive voice





for joining extremely fine layers of material onto each 3-D creation, layer by layer, until a finished prototype is made. 


Rapid Prototyping decreases development time by allowing corrections to a product to be made early in the process. By giving engineering, manufacturing, marketing, and purchasing a look at the product early in the design process, mistakes can be corrected and changes can be made while they are still inexpensive. In detail, the basic methodology for all rapid prototyping techniques is as follows:  


�


A CAD model is constructed and then it is converted to STL format. 


The .STL file is processed by the RP machine creating sliced layers of the model.


The first layer of the physical model is created. The model is then lowered by the thickness of the next layer, and the process is repeated until the model has been completed.


The model and any supports are removed. The surface of the model is then finished and cleaned.











Basic vocabulary





layer = στρώση, στρώμα


development = ανάπτυξη


decrease= μειώνω


correction = διόρθωση


convert = μετατρέπω


remove= αφαιρώ 


lower = χαμηλώνω, μειώνω











passive voice





passive voice





passive voice

















User Experience

















Prototypes can be tested for aspects like design errors and ease of use, two things that are critical if your product is going to be a success. .You need to make sure everything works the way it should -- and that your customers can figure out how to make it work, too.


One of the reasons for this is that �HYPERLINK "http://science.howstuffworks.com/science-vs-myth/everyday-myths/time.htm"�time� is important in product development. Having the first product to hit the market has a number of benefits -- as long as it's a good product. Consumers will pay more for it, they'll develop stronger brand loyalties for it and you'll make a lot more money. 


Another thing to keep in mind about prototypes is that they can also be useful if you want to show your idea to investors, managers  and other interested parties before you have a finished product. Having an actual can be a lot more persuasive than something on a piece of paper.


Safety testing is important, too. If there is any risk using the product, you must determine if  the risk can be avoided. What warnings will you need to label the product with? This is all information you can learn by studying your prototype, your business plan and the market.





A.  Having an actual prototype in hand





B.  Safety testing is important, too





C.  Another thing to keep in mind about prototypes is that





D.  if your product is going to be a success





E.  One of the reasons for this is that 








Brand is the name, term, design, symbol, or any other feature identifying one seller's product distinct from those of other sellers.


Brand identity, which  is what the owner wants to communicate to its potential consumers, is often associated with the aesthetics of a product, that is, its style, colour scheme, and also its name, functions and symbol / logo. Brand identity is also associated with the way customers feel about the product and helps customers distinguish between similar products. Successful brands usually have customers who display their customer loyalty by buying the same product, time after time. People like to be associated with brand names, as it helps them build their own personal image. Brand identity, usually associated with good design and quality products, can apply either to a single product, such as the Mini car or to a group of products, such as the Apple iPhone, iPod and iPad. 





�


New production techniques influence brands in some ways all the time. The design icons Charles and Ray Eames capitalized on the then emerging technique of plywood moulding in their furniture designs for Herman Miller. While moulded plywood wasn’t the core problem, it presented an opportunity that led the Herman Miller brand into the modern furniture landscape—and left it forever changed.








pres. participle = which identifies





Basic vocabulary





brand = ονομασία προϊόντος, μάρκα


brand identity =ταυτότητα προϊόντος


associate= συνδέω, σχετίζω


loyalty= πίστη, αφοσίωση


influence = επηρεάζω


icon = εικόνα (θρησκευτική), αντιπροσωπευτικό άτομο ή πράγμα


plywood =κόντρα πλακέ


moulding = διαμόρφωση με καλούπι


furniture= έπιπλα








past participle = which is associated





past participle = which emerged





past participle = which is moulded





past participle = which is known





Iconic Design


A successful design with strong brand identity, known as iconic design, is usually a design which is ‘ground breaking’, setting new standards in its field. It is a design followed by other designers and manufacturers, as it becomes a benchmark for other similar products. Iconic designs are innovative in the way they were engineered and in the way they solved a design problem. In detail, a design, defined as iconic:


sets a benchmark for others to follow.


is ground breaking, in terms of its technology or manufacturing techniques used during its production.


sets new standards in terms of quality, functions/features or style.


stands the test of time.


staying in the memory of those who see/use it, is often recognized immediately by consumers.


inspires other designers.


sets a trend.


is innovative.


is aesthetically pleasing.


is often emulated/copied by other designers.


has its place in history, or even helps change history.


Examples of iconic designs are the Rolls Royce cars, OXO Cubes, Hovercraft, Sony Personal Stereo, Jumbo Jet, Concorde, Harley Davidson motorbikes, the Coca-Cola bottle, etc. 


�





past participle = which is defined








pres. participle = which sets





pres. participle = which is followed





Basic vocabulary





iconic = εμβληματικός, αντιπροσωπευτικός


ground-breaking = πρωτοποριακός, καινοτόμος


benchmark =σημείο αναφοράς


set= τοποθετώ, ορίζω


innovative = καινοτόμος


recognize = αναγνωρίζω


trend= τάση, μόδα





past participle = which are used





pres. participle = because it stays





pres. participle 









































Charles and Ray Eames did more to change the public perception of Modern design than just about anyone else in the 20th century. With their mission ‘To get the most of the best to the greatest number of people for the least’, the Eameses had an enormous impact on industrial design practice, producing throughout their careers highly successful that exemplified the timeless ideals of good design. 


�


Eames Lounge and Ottoman (1956)


Playful and functional. Sleek, sophisticated, and beautifully simple. That was and is the "Eames look."


�That look and their relationship with Herman Miller started with plywood chairs in the late 1940s and includes the world-renowned Eames lounge chair, now in the permanent collection of the Museum of Modern Art in New York.


Charles and Ray achieved their monumental success by approaching each project the same way: Does it interest and intrigue us? Can we make it better? Will we have "serious fun" doing it?


�They loved their work, which was a combination of art and science, design and architecture, process and product, style and function. "The details are not details," said Charles. "They make the product."








A.  That was and is the 


       "Eames look."





B.   achieved their 


       monumental success





C.  very successful and 


      innovative work


      


D.  just about anyone else in 


      the 20th century





E.  was a combination of art 


      and science





F.  designing a series of 


      plywood chairs





F.  molded plywood chairs 


      in  the late 1940s














Manufacturing, which means the use of tools and labour to make things for use or sale, is applied to industrial production, in which raw materials are transformed into finished goods. In general terms, manufacturing of materials into designed objects entails:


• Shaping


• Joining


• Surfacing


Shaping includes Additive and Subtractive processes, moulding, casting and forming.





Additive Processes 


Additive manufacturing processes include any fabrication sequence involving the adding of materials and/or parts together into a single designed object. �


Subtractive Processes


Subtractive manufacturing processes are associated with any fabrication sequence involving the subtraction of material in the production of a single designed object.


Subtractive processes include cutting, shaping, and


sanding. This may be achieved with the use of


traditional tools, such as a chisel, or with digital tools,


such as a CNC router. 


Moulding


In regards to manufacturing, moulding refers to a variety of processes, in which a material in a liquid or molten state is injected, compressed, or expanded within a mould. The use of polymers (resins, plastics, and foam) are most common to moulding processes.

















Basic vocabulary





manufacturing = κατασκευή, βιομ. παραγωγή


tool= εργαλείο


apply = εφαρμόζω


raw materials = πρώτες ύλες


shaping = διαμόρφωση


joining = ένωση, συγκόλληση


surfacing = κατεργασία επιφανειών


additive = προσθετικός


subtractive = αφαιρετικός


moulding = διαμόρφωση με καλούπι


molten=λιωμένος


liquid=υγρός


casting = χύτευση


forming=διαμόρφωση


fabrication=κατασκεή


layer=στρώμα


sanding=αμμοβολή


inject=εγχύω


compress=συμπιέζω


expand=εκτείνω, εκτονώνω














In industry terms, additive manufacturing often refers mainly to 3D printing, in which a machine lays down successive layers of material according to data from a computer generated model.











�

















Casting


Similar to moulding, casting refers to a variety of processes, in which material is poured, pressed, or injected into a negative mould in the                 � 


Forming


The term forming encompasses a variety of processes including vacuum forming, bending, and compression forming. Metals, polymers, and some textiles use forming processes, among which thermoforming is a common method in the shaping of plastic sheet.


CAM


Computer-aided manufacturing (CAM) is the use of computer software to control machinery in the �HYPERLINK "http://en.wikipedia.org/wiki/Manufacturing" \o "Manufacturing"�manufacturing� of workpieces. CAM may also refer to the use of a computer to assist in all operations of a manufacturing plant, including planning, management, transportation and storage. Its primary purpose is to create a faster production process and components and tooling with more precise dimensions and material consistency, which in some cases, uses only the required amount of raw material (thus minimizing waste), while simultaneously reducing energy consumption. CAM is a process used after �HYPERLINK "http://en.wikipedia.org/wiki/Computer-aided_design" \o "Computer-aided design"�computer-aided design� (CAD) and sometimes �HYPERLINK "http://en.wikipedia.org/wiki/Computer-aided_engineering" \o "Computer-aided engineering"�computer-aided engineering� (CAE), as the model generated in CAD and verified in CAE can be input into CAM software, which then controls the machine tool.





Basic vocabulary





pour = εγχύω


cementitious =τσιμεντένιος


vacuum =κενό


bending= κάμψη


computer-aided manufacturing= παραγωγή με βοήθεια Η/Υ 


assist=βοηθώ


operation=λειτουργία


workpiece=δoκίμιο


component =κομμάτι, στοιχείο


precise=ακριβής


consistency=συνέπεια


verify =επαληθεύω


input=στοιχεία, πληροφορίες


machine tool= εργαλειομηχανή














production of a positive object. Casting is a common process used for metals, ceramics, cementitious materials, and glass. Some polymers, such as resins, also apply casting processes according to particular needs.















































Shaping



































CAM


Since the Industrial �HYPERLINK "http://www.wisegeek.org/what-is-a-revolution.htm"�Revolution� in the late 18th and early 19th centuries, the manufacturing process �. One of the most dramatic was the introduction of computer aided manufacturing (CAM), a system of                                    � to assist in the manufacturing process. This technology began to be developed in the 1950s, and by the 1970s, it was being used by some large manufacturers. By the early 21st century, computer aided manufacturing � of the manufacturing process in many industries.


Automation and Use of Robotics


Through the use of CAM,  � , using systems such as real-time control and robotics. A CAM system usually controls the production process through varying degrees of automation. These processes �, such as lathes, milling machines and �HYPERLINK "http://www.wisegeek.org/what-is-welding.htm"�welding� machines. Each of the many manufacturing processes in a CAM system �, so a high degree of precision and consistency can be achieved that is not possible with machinery that must be controlled by people. 


�HYPERLINK "http://www.wisegeek.org/what-is-computer-aided-manufacturing.htm"�http://www.wisegeek.org/what-is-computer-aided-manufacturing.htm�











A. using computer technology 





B. a factory can become highly automated





C. has undergone many dramatic changes 





D. are carried out by various robotic machines 





E. is controlled by computers 





F.  had become an integral part 
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Ο Simple Present σχηματίζε-ται με το υποκείμενο & το ρήμα





Το γ' ενικό πρόσωπο της κατάφασης σχηματίζε-ται με την κατάληξη   -s





Η ερώτηση και άρνηση σχηματίζεται με το βοηθητικό do/ don't για τα I, you, we, they και με το does / doesn't για το he, she, it. Στην περίπτωση αυτή αποβάλλεται η κατάληξη -s.








i) τα ρήματα που λήγουν σε -s, -ss, -sh, -ch, -x, -o παίρνουν   κατάληξη - es (e.g. he fixes





ii) τα ρήματα που λήγουν σε σύμφωνο + y παίρνουν κατάληξη -ies,     αφού αποβάλουν το y. (e.g. he tries





B.  ΧΡΗΣΗ


Ο Simple Present χρησιμοποιείται για να περιγράψει


μόνιμες καταστάσεις ή καταστάσεις ρουτίνας (συνήθως με τα επιρρήματα συχνότητας)


		π.χ.  I always measure temperature.


γενικές αλήθειες ή φυσικά φαινόμενα


		π.χ.  Water boils at 100 0 C.








Τα επιρρήματα συχνότητας μπαίνουν μπροστά από τα κύρια ρήματα,    αλλά μετά τα βοηθητικά και το ρήμα to be .       π.χ.   I never work after 6 p.m.


		  I am never late for work.








Ο Present Continu-ous σχηματίζε-ται με το ρήμα to be και το κύριο ρήμα με την κατάληξη  -ing .





ii) Τα μονοσύλλαβα ρήματα που λήγουν σε φωνήεν + σύμφωνο και ρήματα που λήγουν σε –l [BrE]  διπλασιάζουν το τελικό σύμφωνο πριν πάρουν την κατάληξη -ing. 


π.χ.plan(  planning


  control  (  controlling





i) Τα ρήματα που λήγουν σε –e, αφαιρούν το -e και μετά παίρνουν την κατάληξη -ing.


π.χ.  make   ( making








iii) Τα ρήματα που λήγουν σε -ie, αποβάλλουν το -ie και παίρνουν  -y + ing. 


π.χ.  lie  (  lying





B.  ΧΡΗΣΗ


Ο Present Continuous χρησιμοποιείται για να περιγράψει


πράξεις που βρίσκονται σε εξέλιξη


     π.χ.  They are measuring temperature now.


πράξεις που γίνονται στο πολύ κοντινό παρόν


     π.χ.   I am studying for my exams this week.


 πράξεις που έχει προγραμματιστεί να γίνουν στο άμεσο μέλλον


      π.χ.  He is starting a new business in February.


 με το always πράξεις που θέλουμε να εκφράσουμε την ενόχληση, έκπληξη ή κριτική μας.


      π.χ.  You're always making noise!





Ορισμένα ρήματα δεν χρησιμοποιούνται σε Continuous χρόνους. Αυτά είναι:


τα ρήματα αισθήσεως, π.χ. see, hear, smell, taste, feel


τα ρήματα αντίληψης, π.χ. know, remember, forget, understand, think, seem, sound, realise


τα ρήματα αρέσκειας / δυσαρέσκειας, π.χ. like, dislike, love, hate, enjoy 


άλλα, όπως want, belong, appear, mean, own, believe, need, include, consist





Ο Simple Future σχηματίζε-ται με το will και το απαρέμφατο του κύριου  ρήματος.








Ο  συγκεκομμένος τύπος του will not  είναι  won't.





B.  ΧΡΗΣΗ


Ο Simple Future χρησιμοποιείται για 


πράξεις που είναι πιθανό να συμβούν στο μέλλον ή προβλέψεις


		π.χ.  In the future all industries will use robots. 


αποφάσεις που παίρνουμε τη στιγμή που μιλάμε


		π.χ.  I will need a new scanner.


μετά think, believe, hope, probably, perhaps  I'm sure, I'm afraid etc. 


           		π.χ.  I hope I will find a new job.

















Δε χρησιμοποι-ούμε Simple Future στις χρονικές προτάσεις. Αντί για Simple Future χρησιμοποιούμε Simple Present.


π.χ.  I will find a job when I finish my course.








Ο Going to Future σχηματίζε-ται με το ρήμα to be, το going to και το απαρέμφα-το κύριου ρήματος.








B.  ΧΡΗΣΗ


Ο Going to Future χρησιμοποιείται για 


πράξεις που έχουμε προγραμματίσει ή σκοπεύουμε να κάνουμε στο κοντινό μέλλον


π.χ.   I am going to make a new prototype. 


γεγονότα για τα οποία υπάρχουν ενδείξεις ότι θα συμβούν στο κοντινό μέλλον


π.χ.   The temperature is high. The machine is going to break down.














Τα ρήματα στον Simple Past χωρίζονται σε ομαλά (Regular Verbs) και ανώμαλα  (Irregular Verbs).





i) Tα ρήματα που λήγουν σε σύμφωνο και –y, παίρνουν την κατάληξη – ied.π.χ.  try  -  tried


ii) Τα ρήματα που λήγουν σε μονό σύμφωνο και έχουν πριν απ’αυτό ένα φωνήεν και τα ρήματα [BrE] με l όταν πάρουν την κατάληξη -ed διπλασιάζουν το τελικό σύμφωνο.


π.χ.  plan – planned - control – controlled





Η ερώτηση και η άρνηση σχηματίζονται με το βοηθητικό did και το απαρέμφατο κύριου ρήματος.








Tα ομαλά ρήματα σχηματίζουν τον Simple Past με την κατάληξη –ed. Tα ανώμαλα ρήματα  έχουν εντελώς δικούς τους τύπους.











B.  ΧΡΗΣΗ


Ο Simple Past χρησιμοποιείται για να περιγράψει 


πράξεις που έγιναν στο παρελθόν σε καθορισμένη χρονική στιγμή. 


          π.χ. I stayed at home yesterday.





πράξεις που έγιναν για ένα χρονικό διάστημα στο παρελθόν ή γινόταν κατά τακτά χρονικά διαστήματα.


         π.χ. She lived there for 5 years before 1979.


                I telephoned him every Friday. 














Ο Συγκριτικός των πολυσύλλαβων επιθέτων και επιρρημάτων  σχηματίζεται με τη λέξη more.


e.g. important �more important   


important    		 more important





important    		 more important








Όσα μονοσύλλαβα επίθετα ή επιρρήματα τελειώνουν σε ένα φωνήεν + ένα σύμφωνο, διπλασιάζουν το τελικό σύμφωνο (π.χ. big- bigger)





Όσα δισύλλαβα επίθετα ή επιρρήματα τελειώνουν σε -y παίρνουν την κατάληξη –ier (π.χ.  early - earl-ier ) 	








Όσα δισύλλαβα επίθετα ή επιρρήματα τελειώνουν σε -y παίρνουν την κατάληξη –iest (π.χ.  early - earl-iest ) 	








Όσα μονοσύλλαβα επίθετα ή επιρρήματα τελειώνουν σε ένα φωνήεν + ένα σύμφωνο, διπλασιάζουν το τελικό σύμφωνο (π.χ. big- biggest)





Ο Υπερθετικός των πολυσύλλαβων επιθέτων και επιρρημάτων  σχηματίζεται με τη λέξη most.


e.g. important �most important   


important    		 more important





important    		 more important








Non-identifying relative clauses- δίνουν επιπλέον πληροφορίες οι οποίες δεν είναι απαραίτητες για το ολοκληρωμένο νόημα μιας πρότασης.





Identifying relative clause- Απαραίτητη για το ολοκληρωμένο νόημα μιας πρότασης -ποτέ ανάμεσα σε κόμματα.








Χρησιμοποιούμε το whose όταν θέλουμε να δείξουμε κτήση.


 π.χ.    This the manufacturer – I work in his plant.


This the manufacturer – whose plant I work in.





Χρησιμοποιούμε το which/that όταν αναφερόμαστε σε πράγματα ή ζώα.


 π.χ.    They installed new machine tools -  they are electronic.


They installed new machine tools which/that are electronic.





Χρησιμοποιούμε το who/that όταν αναφερόμαστε σε ανθρώπους.


 π.χ.    They employed new engineers – they are very skillful.


They employed new engineers who/that are very skillful





Χρησιμοποιούμε το where όταν αναφερόμαστε σε τόπο.


 π.χ.    A storage is a place where they keep finished goods.





Μετατρέπουμε το αντικείμενο της ενεργητικής πρότασης σε υποκείμενο της παθητικής.





Βάζουμε το υποκείμενο της ενεργητικής πρότασης μετά το ρήμα με την πρόθεση by.








Χρησιμοποιούμε το κύριο ρήμα στην παθητική μετοχή και πριν απ' αυτό βάζουμε το ρήμα be στο χρόνο που είχε το ρήμα στην ενεργητική πρόταση.





Simple Present:     am / is /are                     


Pres. Continuous: am( is/are) being              


Simple Future: will be                  


Going-to Future: is (are) going to be             


Simple Past:        was / were                      


Past Continuous: was (were) being                 


Present Perfect: has (have) been                  


Past Perfect:       had been                        





B.  ΧΡΗΣΗ


Η Παθητική φωνή χρησιμοποιείται για να δώσει έμφαση στην πράξη, και όχι στο υποκείμενο που ενεργεί. Επίσης χρησιμοποιείται όταν δεν ξέρουμε το υποκείμενο ή δε μας ενδιαφέρει ποιος ενεργεί.


		π.χ.  The building was destroyed by fire.








μετά από ρήματα, όπως want, hope, advise, cause, decide, enable, promise   e.t.c.


π.χ.  He promised to fix the 3-D printing machine.


για να εκφράσει σκοπό


π.χ. They built a prototype to make corrections on the new product.


μετά από επίθετα, όπως


surprised, sorry, difficult, glad, easy, e.t.c.


π.χ. Is it difficult to design without CAD?


μετά από τα too  +  adjective    /  adjective  +  enough


π.χ.  It is too difficult to break steel.














μετά από βοηθητικά ρήματα, όπως must, can, may,  e.t.c.


π.χ.  You must be more careful.


μετά από ρήματα που δηλώνουν αισθήσεις, (see, hear, watch, notice, e. t. c.)


π.χ.  Ι can see him shape the material.





μετά από τα ρήματα και τις εκφράσεις make, let, had better, would rather


π.χ.  You' d better measure dimensions again.

















Χρησιμοποιείται 


ως ουσιαστικό ή στη θέση ουσιαστικών ή αντωνυμιών. 


π.χ.  Manufacturing means the use of tools and labour to make things.


μετά από συγκεκριμένα ρήματα, και εκφράσεις, όπως keep, avoid, prevent, finish, stop,  suggest,  mind, involve, it's worth, be used to etc.                     


π.χ.   She keeps designing  large objects.


μετά από προθέσεις  (in, for, before, etc.) π.χ.  Casting is used for joining metals.





Χρησιμοποιούνται


ως επίθετα μπροστά από ουσιαστικά


π.χ.  manufacturing process





για το σχηματισμό των Continuous χρόνων.


π.χ.  we are operating the boiler





μετά από ρήματα αίσθησης


π.χ.  I saw him repairing the CNC machine.





για να συνδυάσουν δυο πράξεις που έχουν το ίδιο υποκείμενο


 π.χ.  I switched on the machine, pressing   the button.








Στην περίπτωση αυτή αντικαθιστούν αιτιολογικές, αναφορικές ή συμπερασματικές προτάσεις και αναλύονται σ'αυτές


π.χ Opening the cover, he saw the box was empty. ( When he opened …





Στην περίπτωση αυτή αντικαθιστούν αιτιολογικές, αναφορικές ή συμπερασματικές προτάσεις και αναλύονται σ'αυτές





π.χ Mixed  with other materials, metals form alloys. (   When  they are mixed…….








Χρησιμοποιούνται


ως επίθετα μπροστά από ουσιαστικά


π.χ.  the designed product





για το σχηματισμό των Perfect tenses και της Παθητικής φωνής


π.χ.  they have designed a new product


για να συνδυάσουν δυο πράξεις που έχουν το ίδιο υποκείμενο


 π.χ.  Plastic, largely used for many objects, is difficult to recycle.








Προσθέτουν πληροφορίες





Εκφράζουν αιτία





Δηλώνουν συμπέρασμα / αποτέλεσμα








8

_1505411120.xls
Chart1

		mild steel		mild steel		mild steel

		med. carbon steel		med. carbon steel		med. carbon steel

		high carbon steel		high carbon steel		high carbon steel

		tool steel		tool steel		tool steel



ductility
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hardness
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7
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2
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Sheet1

				mild steel		med. carbon steel		high carbon steel		tool steel

		ductility		20.4		15		7		2

		tensile stregth		15		25		35		20

		hardness		18		20		25		30






