PROPERTIES OF MATERIALS – AM2  2018- 2019
1. Insert OF or FROM:

1. The table is made ………. wood.

2. Bread is made ……….corn.

3. Cloth is made ……….cotton, wool, silk, and other materials.

4. Wine is made ……….grapes.

5. Cheese is made ……….milk.

6. This pullover is made ……….polyester.

7. The new bridge is made ……….steel.

2. Which properties are typical of/characteristic of the following elements:

Fe   -   Al   -   Pb   -   Cu 

1. Greyish colour, soft, heavy, ductile, dull.





2. Reddish colour, malleable and ductile. 
    Shiny when clean. Very good conductor.

3. Bluish-white colour, very soft, light, malleable and ductile.

    Very good conductor. Shiny when clean.

4. Greyish-white colour, soft, malleable and ductile.

    Magnetic. Shiny when clean.

3. Match the parts of sentences:
1. If a material is corrosion-resistant,
       
 
A. it is elastic.

2.                         hard,
   
        

B. it allows light to pass through.

3.                         non-conductive,
        

C. it conducts heat or an electric current.

4.                         opaque

         

D. it breaks easily.

5.                         fragile,

         

E. it withstands abrasion.

6.                         transparent,  

         

F. it does not get rusty.

7.                         conductive

         

G. it is resilient.

8.                         is easy to stretch,                    

H. it does not allow heat or a current to flow.

9.                         is quickly returned to its        

I. it does not allow light to pass through.     .                      
                            previous good condition,



                    

4. Modifiers used in statements and comparisons:

extremely                               Examples: 1. Glass is extremely brittle.

very                                                         2. Polythene is very resilient.

fairly                                                        3. Wood is a fairly strong material.

quite                                                        4. Rubber is quite a tough material.

not very                                                   5. Paper is not a very strong material.

slightly   


Examples: 1. Cardboard is slightly stronger than paper.

much/a lot 

                  2. Steel is much/a lot stronger than wood.


considerably                                            3. Wool is considerably softer than wood.

far                                                            4. Rubber is far tougher than paper.

5. Describing surfaces

Objects have different types of surface or appearance. Surfaces can be:

bright   -   shiny   -   dull   -   glossy   -   smooth   -   rough   -   uneven   -   abrasive

Examples:

1. Glass is a transparent/clear solid which usually has a smooth shiny surface.

2. Chalk is a porous solid which has a rough powdery surface.

3. The inside of a camera has a matt black surface.

4. Mercury is a liquid metal which has a bright shiny silvery appearance.

5. Sandpaper has a rough abrasive surface.

6. A piece of rubber has a smooth matt surface.

6. Match the materials and their properties:

solids, liquids, gases

     properties:

     glass



resistant


stiff 


oily

     rubber



soluble


thick


fragile

     oil



inflammable
               strong 


sticky

     polythene


poisonous

weak


viscous

     wood



rigid


resilient 

                flexible

     glue



soft


brittle


 hard

     wool



elastic 


tough


 thin

     paper





     porcelain





     water









     steel









7. Fill in the suitable infinitive of purpose:

to soften   -   to smooth   -   to strengthen   -  to harden   -   to increase

1. ………….......the durability of the appliance, clean it regularly.

2. ……………...the surface of wood, use fine sandpaper.

3. ……………...carbon steel, heat it to high temperature and then quickly cool (quench).

4. ……………...the construction, support it with metal rods.

5. ……………...wax, warm it up.                                                                                                                                    
8. Fill in logical connectors:

although  -  as well as  –  both  –  however  -  since  -  when  -  whereas

1. Acids are compounds, ………………..sulphur is an element.

2. ………………..copper and aluminium are good conductors.

3. Water is colourless ………………..odourless.

4. ………………..rubber is elastic, it can be easily stretched.

5. ………………..mercury is a metal, it is liquid.

6. Metals contract ………………..cooled. 

7. The electrical resistance of metals rises with higher temperatures. At near-zero temperatures, the resistance does not completely vanish, ……………….. (except in superconductors).

as a consequence – because – before – eventually - on the other hand - that is - thus 

8. The modulus of elasticity is a parameter that reveals how “stiff“ a material is, ...................., it expresses the resistance of a material to elastic bending or elastic elongation.

9. Brittle materials, (e.g., glass) are said to have a very low fracture toughness.  ...................., tools (hammers, screwdrivers, etc.) should not be manufactured from brittle materials .............................. they may break or cause injuries.

10. Ductile materials (e.g., many metals), ..............................., withstand a large amount of permanent deformation (strain) ................................. they break.

11. If metals, alloys, or some polymeric materials are cold worked, that is, plastically deformed at ambient temperature, ..................................... they become less ductile and ………………………….. harder and even brittle.

N.B.  
1. Describing colours:

Copper is reddish brown.

Copper is a reddish-brown colour.

Copper is reddish-brown in colour.

Things can be, look, go or turn a particular colour.

You can make something a colour or colour, dye, paint or stain something.

BUT:

You have a bit more colour in your cheeks now.
The walk brought some colour to your face. = put some colour in your face.

2. US spelling: gray, color

Reading 2 – Fundamental Mechanical Properties of Materials
[image: image1.png]A qualitative distinction between ductile, brittle, and elastic
materials can be achieved in a relatively simple experiment us-
ing the bend test, as shown in Figure 2.1. A long and compara-
tively thin piece of the material to be tested is placed near its
ends on two supports and loaded at the center. It is intuitively
obvious that an elastic material such as wood can be bent to a
much higher degree before breakage occurs than can a brittle
material such as stone or glass. Moreover, elastic materials re-
turn upon elastic deformation to their original configuration once
the stress has been removed. On the other hand, ductile materi-
als undergo a permanent change in shape above a certain thresh-
old load. But even ductile materials eventually break once a large
enough force has been applied.

To quantitatively evaluate these properties, a more sophisti-
cated device is routinely used by virtually all industrial and sci-
entific labs. In the tensile tester, a rod-shaped or flat piece of the
material under investigation is held between a fixed and a mov-
able arm as shown in Figure 2.2. A force upon the test piece is
exerted by slowly driving the movable cross-head away from the
fixed arm. This causes a stress, o, on the sample, which is de-
fined to be the force, F, per unit area, Ao, that is,
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Since the cross section changes during the tensile test, the ini-
tial unit area, Ao, is mostly used; see below. If the force is ap-
plied parallel to the axis of a rod-shaped material, as in the ten-
sile tester (that is, perpendicular to the faces A), then o is called
a tensile stress. If the stress is applied parallel to the faces [as
in Figure 2.5(b)], it is termed shear stress, 7.

Many materials respond to stress by changing their dimen-
sions. In the present case, the rod becomes longer in the direc-
tion of the applied force (and eventually narrower perpendicular
to that axis). The change in longitudinal dimension in response
to stress is called strain, e, that is:

-l Al
TTh T

where g is the initial length of the rod and / is its final lenoth
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Fioure 2.1. Schematic representation of a
bend test. Note that the convex surface is
under tension and the concave surface is
under compression. Both stresses are essen-
tially parallel to the surface. The bend test
is particularly used for brittle materials.

Ficure 2.2. Schematic repre-
sentation of a tensile test
equipment. The lower
cross-bar is made to move
downward and thus ex-
tends a force, F, on the test
piece whose cross-sectional
area is Ay. The specimen to
be tested is either threaded
into the specimen holders
or held by a vice grip.
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