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Unit 1

- Introduction to Materials

Part 1. Vocabulary:

process NI, b3 aesthetic E%#M, HHEXEBH
component 4, M4 petroleum i

failure K%, B drill bit %53k

perform SERAES abrasive  BFEEfY, WFEEF
performance TEAE metallurgical H& (%) K
integrated circuit %8 i B B% ceramic P& (K1)
architectural EH LK polymer K&

Part 2. Listening practice:

The section in the tape is about the importance of materials in economy. Listen to
the section carefully and supply the missing words while listening.
All engineers are involved with ____ on a daily basis. We manufacture
and materials, design and construct components or structures using
materials, _______ materials, analyze _________ of materials, or simply
hope the materials we are using ______ adequately.
As responsible engineers we are interestedin _____ the performance of
the product that we are ____ or manufacturing. Electrical engineers want
integrated to perform properly, switches in computers to
instantly, and insulators to withstand high even under the most
adverse conditions. Civil, ,» and architectural engineers wish to
construct strong, structures that are aesthetic and resistant to
corrosion. and chemical engineers require drill bits or piping that
in abrasive or corrosive conditions. engineers

desire lightweight yet and durable materials. engineers
demand lightweight materials that well both at high temperatures and
in the vacuum of outer space. , ceramic, and polymer
engineers wish to materials that are more economical and possess

properties. So it is important for a of material department



to understand the , properties, processing methods of materials and

to recognize the of the environment and conditions

on the materials performance.

Part 3. Speaking practice:

Listen to the section again and answer the following questions.

(D

(2
(3)

(4)
(5

(6)
)
(8)
(9)

On a daily basis, what are all engineers involved with? Take examples to
explain it.

If you are a responsible engineer, what are you interested in?

If you are an electrical engineer, what will you want integrated circuits,
switches in computers and insulators to do?

If you are a structural engineer, what structures do you wish to construct?
If you are a petroleum engineer, what kinds of drill bits or piping do you
required?

If you are an automotive engineer, what materials do you desire?

If you are an aerospace engineer, what materials do you demand?

If you are a metallurgical engineer, what materials do you wish to produce?
For a student of material department, what is important to understand in his
study?



Unit 2

Types of Materials

Part 1. Vocabulary:

castiron tableware % H
titanium K adhesive AL 7, K5
nickel % polymerization X &
s’tiffness BERE, "E4E plywood ik
formability FRFE fiberglass HEBE4F 4
shock resistance LM it crude KK
load-bearing & (5%) # (fip)

Part 2. Listening practice:

2.1 The section in the tape is about the types of materials. Listen to the section
carefully and supply the missing words while listening.

We will classify materials into groups — metals, ceramics,

polymers, and materials.
Metals. Metals and
zinc, , titanium, copper, nickel, and many others, have the

, which include steel, aluminum, magnesium,

characteristics of good electrical and thermal ______, relatively
high strength, high stiffness, ductility or formability, and resistance.
They are particularly useful for ___ or load-bearing applications.
Although pure ____ are occasionally used, combinations of metals called alloys
are normally to provide improvement in a particular property
or permit better combinations of

Ceramics. Ceramics, such as brick, ,» tableware, insulators,

and » have poor electrical and thermal conductivity. Although ceramics

may have strength and hardness, their , formability, and shock

resistance are

. Consequently, ceramics are less often used for structural or
applications than metals. However, many ceramics have excellent
to high temperatures and certain media and have a number
of unusual and desirable optical, electrical, and properties.



Polymers. Polymers include rubber, . and many types of
adhesives. They are produced by large molecular structures from
molecules, obtained from petroleum or agricultural ____ , in a

process known as polymerization. Polymers have poor and thermal
conductivity , have low strengths, and are not for use at high
temperatures. Some polymers have excellent » formability, and shock
while others have the opposite properties. Polymers are and

frequently have excellent resistance to

Composite materials. Composites are from two or more

materials , producing that cannot be obtained by any single

material. , plywood, and fiberglass are typical, although )
examples of composite materials. With composites we can produce

lightweight, , ductile, high temperature- materials that are
otherwise unobtainable, or produce yet shock-resistant cutting tools

that would otherwise

2.2 Listen to the section again and decide whether the following statements are

true (T) or false (F). Put “T” or “F” in the brackets.

(1) Materials are classified into five groups—metals, nonmetals, ceramics,
polymers, and composite materials. ()

(2) Metals and alloys have relatively high strength, high stiffness, ductility or
formability, but low shock resistance. ()

(3) Pure metals are particularly useful for structural or load-bearing applications.
)

(4) Ceramics have poor electrical and thermal conductivity ( ) , may have
high strength and hardness ( ), and have high ductility, formability, and
shock resistance. ()

(5) Many ceramics have excellent resistance to high temperatures and certain
corrosive media ( ) and have a number of unusual and desirable optical,
electrical, and thermal properties. ( )

(6) Polymers are produced by creating large molecular structures from inorganic
molecules (), obtained from petroleum or agricultural products, in a
process known as polymerization. ()

(7) Polymers are lightweight ( ) and frequently have poor resistance to
corrosion. ()



(8) Composites are formed from two or more materials, producing properties
that can be obtained by any single material. ( )

(9) With composites we can produce lightweight, strong. ductile, high temper-
ature-resistant materials, or produce hard yet shock-resistant cutting tools.
)

Paft 3. Speaking practice:

Listen to the section again and discuss the following questions with your group or

partner.

Topics for Classroom Discussion:

(1) Listen to the second paragraph of the section, take some examples of metals
and alloys and talk about their general characteristics and applications.

(2) Listen to the third paragraph of the section, take some examples of ceramics
and talk about their general characteristics and applications.

(3) Listen to the fourth paragraph of the section, take some examples of
polymers and talk about their general characteristics and applications.

(4) Listen to the fifth paragraph of the section again, take some examples of

composite materials and talk about their characteristics and applications.



