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Unit One

Passage A

’

Engineering Materials

[1] All products that come cut of industry consist of at
least one —and often many — types of materials. The most
obvious example is the automobile. A car contains a wide
variety of materials, ranging from glass to steel to rubber,

plus numerous other metals and plastics.

(2] The number of materials which are available to the en-
gineer in industry is almost infinire, The various composi-
tions of steel alone run into the thousands. It has been said
that there are more than 10,000 varieties of glass, and the
numbers-of plastics are equally great. In addition, several
hundred new varieties of materials appear on the market
each month. This means that individual engineers and tech-
nicians cannot hope to be familiar with all the properties of
all types of materials in their numerous forms. All he can do

. . . - . . . 3
is try to learn some principles to guide him in the selection
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and processing of materials.

[3] The properties of a material originates from the inter-
nal structure of that material. This is analogous to saying
that the operation of a TV set depends on the components
and circuits within that set. The internal structures of mate-
rials involve atoms, and the way atoms are associated with
their neighbors into crystals, molecules, and microstruc-

tures.

[4] It is convenient to divide materials into three main
types: (1) metals, (2) plastics or polymers and (3) ceram-
ics.,
,

[5] Characteristically, metals are opaque, ductile, and
good conductors of heat and electricity. Plastics (or poly-
mers), which usually contain light elements, and therefore
have relatively low density, are generally insulators, and
are flexible and formable at relatively low temperatures. Ce-
ramics, which contain compounds of both metallic ana non-
metallic elements, are usually relatively resistant to severe

mechanical , thermal, and chemical conditions.

[6] Metals are divided into ferrous and non-ferrous met-

als. The former contain iron and the latter do not contain
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iron. Certain elements can improve the properties of steel
and are therefore added to it. For example, chromium may
be included to resist corrosion and tungsten to increase hard-
ness. Aluminum, copper, and the alloys, bronze and brass,

are common non-ferrous metals.

[7] Plastics and ceramics are non-metals; however, plas-
tics may be machined like metals. Plastics are classified into
two types — thermoplastics and thermosets. Thermoplastics
can be shaped and reshaped by heat and pressure but ther-
mosets cannot be reshaped because they undergo chemical
changes as they harden. Ceramics are often employed by en-
gineers when materials which can withstand high tempera-

tures are needed.

Vocabulary

variety n. a different form; kinds; sort

infinite adj. very many; without limits

composition z. a mixture of substances & 5 (¥
property =n. the main characteristics of a substance HgE
principle 7. a basic rule, explaining how things act
originate wvi. come into being; arise

internal adj. coming from within the thing itself
analogous adj. alike

component =n. a part
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crystal n. SH{K,FHHE
molecule =, 2F,H/NEN
microstructure »n. the structure seen under a microscope
o &0
convenient adj. easy; handy
polymer n. a substance consisting of two or more poly-
) meric compounds F-&Y
ceramics n. pottery, earthenware, porcelain, etc. B
characteristically adv. in a way that shows the special
characters
opaque adj. not allowing light to pass through
ductile adj. (of metals) that can be stretched,
drawn, or hammered thin without breaking
AR
conductor n. a substance which passes on heat,
sound, or electricity F{&
insulator #. a substance which prevents the passége of
heat, sound or electricity #s%%{k
flexible adj. that can be easily bent
formable adj. that can be easily made into a shape EEE
i
compound 7. a substance formed by the chemical
combination of two or more substances 4,
GEZ|

metallic adj. of like, or containing a metal or metals
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thermal adj. having to do with heat #.(#) )

ferrous adj. containing iron

chromium n. 4§

corrosion 7. the process of wearing away the surface of a
solid by rusting J&ph

tungsten n. £ '

aluminum ». 4§

thermo- [ #4171 84> ] heat

Phrases and Expressions
consist of g H i
range from - to [ JEE - £
run into £k
associate with  H---fg3&
the former ---, the latter ===  {fE---- N =% - SIEETL
ANALYSES
A. Vocabulary Study
1. AR X 53 E X iR
1) machine

n.  PLAR; P

v.  HURMT

e. g. Plastics may be machined like metals.

2) shape
n. JER: 5B
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v, ERUE; BIH)
e.g. Thermoplastics can be shaped and reshaped

by heat and pressure.

2. R 5L R S R
1) composition 7.
R DAY (- eR (T
R AL S g AC 7 )
e.g. Every student is required to write.a short
composition (4 ) within 30 minutes in

the test.

The various compositions (‘G R of steel a-

long run into the thousands.

2) conductor =n.
LR (AR BT 5 RO 1538 (B/
R ) 43R B 5 B R
b iE) L F iR
e. g. There is no conductor (B E 5) on the
bus. The driver sells tickets.

Metals are good conductors (8 {k) of
heat and electricity.
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3) flexible adj.
@A REER
B X 5 i s EHER
e. g Some companies have adopted flexible (R
& 1) work time so that their employees
do not have to go to work during the rush

hour.

Plastics are flexible (5 250; ) and

formable at relatively low temperatures.

B. Structural Study
Read and study the sentences below from the text. Pay
attention to the underlined parts .

1. The number of materials which are available to the en-

gineer in industry is almost infinite. (Para. 2)

2. All he can do is try to learn some principles to guide
him in the selection and processing of materials.

(Para. 2)

3. Plastics (or polymers), which usually contain light el-

ements, and therefore have relatively low density. are

generally insulators, and are flexible and formable at

relatively low temperatures. (Para. 5)
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4. Ceramics, which contain compounds of both metallic

and nonmetallic elements, are usually relatively resis-

tant to severe mechanical, thermal, and chemical con-
ditions. (Para. 5)

5. Ceramics are often employed by engineers when mate-
rials which can withstand high temperatures are need-
ed. (Para. 7)

ULERTHRIEI HEBENTD. EENTTERRE
48, N5 1 A #Y materials, 88 2 )1 all, 8 3 ) HY plas-
tics (or polymers), %5 4 4] ceramics, &5 5 4] ) materials
%, FiE M A Fj which, that, who, whose, when, where,
why, as SFEFEG| . B H BT EME. F5,“NRE+which” 7
B IGE PR AL, B

The internal structure on which properties of materials

are strongly dependent is not constant, but can vary great-

ly.

EXERCISES
A.Comprehension questions.

1. A car serves as an example because

a. it used to be made of glass, then of steel, and now is
made of rubber

b. it is made of materials other than glass, steel and rub-
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ber ‘
c. it is made of many materials including glass, steel and
rubber

d. it is obviously made of plastics

. There are varieties of glass and plastics.
a. hundreds of b. more than 10,000
c. thousands of d. more than 20,000

. There are about as many varieties of plastics as those of

a. steel b. glass ¢. materials d. rubber

- Which of the following is not a material?
a. Metal. b. Plastics. c¢. Automobile. d. Glass.

- A material has certain properties because of its .
a. components b. circuits
c. neighbors d. internal structure

- According to the passage, materials are divided into three
main types of
a. ceramics, polymers or plastics, and metals
b. atoms, crystals or molecules, and microstructures

c. metals, plastics or ceramics, and polymers



