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Unit 1 Properties

Section 1 Presentation

1. Look and read:
Here are some properties of .materials which are important:
in engineering:

alamton s

| t
1cm? aluminium &4 1cm? lead &

a light material BktH a heavy material E#HE
(it has low mass) (it has high mass)
(LR ERAD) (HEEKR)




a tough material ¥4k a brittle material BEIEH Bt

(it does not break easily) (it breaks easily) (ZBER)
(R S5
8 constant load - E#H a constant load - #.#

d, >d, )
a soft material 36 ¥ a hard material 418
(it can be dented or scratched (it cannot be dented or scratch-
easily) (BMIEMIZR) ed easily) (5 k1 s RI1%)
spring i3 coin Eif
an elpstic material FAMHBE a plastic material ¥4 ¥
(it returns to its original shape (it does not return to its original
when the deforming force is shape ‘when the deforming force
removed) (EHEAEH FERH) s removed) (EWHEHHWEAL)
kB ER) B A B IR AR )
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Plastic materials can be divided into two different groups,
malleable and ductile materials.

die
EvdCE: 3 rod being drawn N
r EARimp s
—
direction of draw )
£t a1 i
a ductile material W48 a malleable material JRH: 5

(it can be stretched) (ALLHik) (it can be hammered into shape)
copper wire x4

(good conductark i 2 k) (RTLAER 4T 1 TE)

a good conductor of electricity

RGak

a bad conductor of electricity

plastic insulation ¥4 5b
(bidlc;nductor) FB B&K) TRFHE

copper bit ¢ 3.
(good conductor) (g B £k)

a good conductor of heat R fE#vik

wooden handle * a bad conductor of heat IR ik

(bed conductor) CRa 8)

' @ corrosion resistant M
unprotected polished

mild steal stainiess not corrosion resistant A~ PLEEMh
corrodes steel does
(goes rusty)  not go rusty MXHTE HRESR

easily k2B " ENIEBRAERE (BLES)
- Look at this table and the .example:

In this table properties of materials are graded on a scale
from A (maximum) to E (minimum): e. g. the property of
heaviness is graded from very heavy (A) to very light (E).

Fxample: Copper is very heavy.

Nylon and rubber are very light.
B

Cast iron is heavy, but lighter than copper.
"
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Glass is lighter than copper and cast iron, but
heavier than aluminium.

Aluminium is light, but it is heavier than nylon
and rubber.

Copper | Aluminium | Cast iron |Glass | Nylon{ Rubber

Heavy(A)—
light(E) A D B C E B

Tough(A)—
brittle(E) D

Hard(A)— B
sof t(E)

A good conductor of B
electricity(A)—

a bad conductor of
electricity(E)

A good conductor of
heat(A)— 2 bad
conductor of heat(E)

Now complete the table with information from these
sentences:

Copper is the toughest of the materials.

Aluminium, nylon and rubber are tough, but less tough
than copper. -

Cast iron is much more brittle than these materials but
less brittle than glass.

Rubber is a very soft material.

Glass is a very hard material.

Cast iron is a hard maierial but it is not as hard as
glass.

Nylon is harder than rubber.




Copper and aluminium are softer than cast iron and glass
but harder than nylon and rubber. .

Glas:. nylon and rubber are very poor conductors of
electricity and heat.

Copper, aluminium and cast iron are good conductors of
electricity and heat, but copper is a better conductor than
aluminium, and aluminium is a better conductor than cast
iron.

2. Look at this sentence:

Glass is light compared with copper but heavy compared

with nylon.

Now make similar true sentences from this table:

light

heavy
Copper brittle copper
Aluminium tough compared| aluminium
Cast iron ) sof't with cast irom
Glass 15 1 hard glass
Nylon . a good conductor of electricity nylon
Rubber a bad conductor of electricity rubber

a good conductor of heat

a bad conductor of heat

heavy

light .

tough copper.

brittle aluminium.
but | hard compared with | cast iron.

soft glass.

a bad conductor of electricity v‘nylon‘ 4

a good conductor of electricity rubber.

a bad conductor of heat

a good conductor of heat ;




3. Look at this table:

Copper | Aluminium [ Cast iron|Glass [Nylon; Rubber
Elastic(A)—— D D D B C A
plastic(E)
Ductile( A)——not A B E E E E
ductile(E)
Malileable(A)—— A A D E E E

not malleable(E)

Now say whether the

following statements are true or

false. Correct the false statements. Some statements refer to

the table on page 7.

a) Rubber is more elastic than nylon.

b) Glass is not a malleable material.

¢) Copper is not very ductile.

d) Aluminium is a ductile material but it is less ductile

than copper.

e) Copper is a very elastic material.

f) Cast iron is very malleable.

g) Nylon is more malleable than cast iron.

h) Cast iron is heavier than copper.

i) Nylon is harder than rubber.

j ) Cast iron is a better conductor of electricity and heat

than aluminium.

4. Answer the following questions:

insulation M gbk

plastic sheathing ¥ 76

conductor gk

a) Why is copper used for
electrical wire?

b) Why is plastic used to
insulate electrical wire?

c¢) Why can mild steel be
stretched into a tube?



vod ;i HEAT —
- e
E( - o ——— mandrel
. T or plug
= \ e Hit B
die Biffp -
)
d) Why can silver (Ag) be — /
hammered into shape? + //

¢) Why does steel need to

be protected from moist air?

Yy

R ST AT PSR 4T R

T
/; RIS S AR & A4S

TERMA GFK ETHZSm
- —lime F%K LY kR A®,
polished nails in polished nails in polished nails in
dry air will not rust air free (boiled) water containing
water will not rust air will rust

f) Why does a car spring
keep its shape?

copper bit &3k g) Why does this solder-
(good conductor) (i H:4k)

wooden hand

(bad conductor) (Fp k)

ing iron have a wooden handle

and a copper bit?




h) Why are car bodies
made of steel sheets and not
glass sheets?

i) Why are aluminium al-
loys used in aircraft bodies,
but not copper alloys?

j) Why are diamonds used:
to cut glass?

Section 2 Development

b. Look and read:

fixed beam & ER

Rod is being

stretched by
the load.

REDME R

load # #
100kN ¢100F %)
©
load &7
100 kNy
A1
floor ~—‘

1Component is
ing squashed
“Hby the load.

2 EERENHE

Tensile strength is the abi—
lity of a material to withstand
a stretching load without
breaking.

Compressive strength is the:
ability of a material to with-
stand a compressive load with—
out breaking.




Shkear strength is the abi-
lity of a material to withstand
a shearing load.

Rivet supporting
8 shearing load. R ZW I FHIAN

Impact strength (tough-
hammer &P

componen® #f} ness) is the ability of a material

to withstand an impact load.

Now complete these using the terms introduced above:

y% ’F{,‘_‘c a) Concrete is used for
e

columns which support heavy

"3 [ loads because it haf k&mﬁh
;/“s
s strength. \
-?,;‘(9'4 concrete Golumns
LIPETS 4 supporting a bridge
Bk LB

N
b) Rivets are made thﬁ1~!)
metal which has high ;k@l‘/f A

~ is made of a
high AL

¢) The head of a hammer
tal which has




{ \

b -

: )
bolt fggg  nut g d) Nuts and bolts are
made of metal which has
high

8. Read the following definition:

A material whichjanges shape under load and returns

to its original \
/\'\7 possesses
xshape has the property of elasticity.
exhibits

Now make sentences from this table:

under a
which compressive load 1
changes 3 i
hape under a possesses malleability.
§hap th IS8 -
A material tensile load has tyeor;rop plasticity__

which ——————|[exhibits Jduetility.
exhibits junder load )xl \\\}

plasticity and keeps its

new shape

\

a) What property does rukber possess? ~.

Now answer these questions:

b) When a metal bar is &@wn into a rod, what pro-
perty does it exRibit? \QS‘
" ¢) When the head of a rivet is hammered into shape,
what property does it exhibit?

d)When gold (Au) is hammered, does it exhibit elasti-
city or plasticity?
7. Read these definitions:

Hardness is the ability to withstand scratching or in-
dentation.

Corrostor resistance is the ability to resist’ chemical or

16
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electrochemical attack.

A material which allows electricity to pass possesses
electrical conductivity.

A material which melts easily has high fusibility.

A material which melts at a very high temperature has
low fusibility.

A light material has low density. A heavy material has
high density.

Now say whether the following statements are true or
false. Correct the false statements.

a) A compression spring possesses ductility.

b) Aluminium has low resistance to corrosion by moist

air.
c) Metals with a low shear strength may be cut easily.
d) Coins are not made with materials which possess elas-
ticity.

e) Solder has low fusibility.

f) Plastics are used to insulate electrical wire because
it has high thermal conductivity.

g) Metals which are used in air frame parts have a low
density.
8. What is the most important property needed by each of
the following?

a) a table leg ©e) a railway line

b) a car radiator f) a chisel

¢) a fire brick g) a battery terminal

d) a rivet h) the cables on a suspension
bridge

v ""\ WW 7 4 '
" _l

b3
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R Section 3 Reading

8. Read this passage:

Ferrous metals

Ferrous metals contain iron (Fe). One kind of ferrous
metal is cast iron. It has high compressive strength, and is
easy to cast, because it has high fluidity and relatively high
fusibility. However, it has low malleability and a relatively
low tensile strength.

Wrought iron has greater toughness than cast iron. Itis
very malleable and ductile. It has relatively high corrosion
resistance. It is often used for the chains of anchors and
cranes.

Mild steel is more often used in industry because it has
a lower cost and a slightly higher strength than wrought
iron. It has high malleability and ductility. It can be easily
worked when it is cold and when it is hot. It has many
uses, including the production of car bodies, rods and bars,
nuts and bolts etc.

Now answer these questions:

a) Which is the most important element which is commogs
to all ferrous metals?

b) Why are motor cycle cﬁinders made of cast iron?

c) Why are chains not made of cast iron? -

d) Why are anchor chains made of wrought iron?

e) Why is mild steel commonly used in industry?

f) Why can mild steel be used for car bodies?

g) Why is mild steel used for rods and bars?
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