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Part 1 Listening and Speaking

The Process of Interview

Place ; Personnel Manager’s Office in a company

Characters; ( A; Interviewer) Mike Anderson, personnel manager of the company

- W > W

(B: Applicant) Chen Zhuo

: Come in, please. Good morning, I am Mike Anderson, personnel manager of our

company.

: How do you do? My name is Chen Zhuo.
: Sit down please and make yourself at home.
: Thank you very much.

: As I know, you have applied to work in our company. Would you please introduce

yourself?

: I’'m 23 years old and was born in Huangshi. I can speak and write English fluently

and know how to operate the computer and NC machines. I have been an assistant
engineer for half a year in a famous company since one year ago. So, I am sure that I
am quite efficient in technical work, like NC programming, operation, maintenance

and debugging.
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: OK,I would infer that you are an excellent student in your collegé. Could you tell me

more details about your major and English courses?

B: All right. Though I am a student in the Department of Mechanical and Electrical
Engiﬁeem’ng, I studied many English courses including English Reading and
Comprehension, Oral English, English Writing and Professional English. Most of the
courses are taught in English, some are even taught by foreign teachers.

A. By the way, do you have any experience as a leader at the school?

B: Yes, I was the monitor of our class. I have organized many social activities.

A: Besides all these, what do you like to do in your spare time?

B: I have a great interest in travel, reading and sports such as swimming, tennis and

80 on.

A: 1 am very glad to hear that. Travel and sports are also my hobbies. Why do you
choose our company?

B: Your company is one of the largest NC machine manufacturers in East China. As you
see in my resume, I specialized in CAD/CAM in college, so I expect to develop my
capabilities in your company. On the other hand, the position for which I applied is
quite challenging. That’s the reason why I like to come to your company. I hope to
display my talents fully here.

A If 1 accept you, how much do you expect to be paid?

B. At least ¥1,500 a month.

A; That will be no problem.

B: OK. When can I get the reply about my application?

A 1 think you will know the final result within a week. It’s my pleasure to have a talk
with you.

B: Me too. It takes your much time. Good bye.

A: Good bye.
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2% iornsfuifesipressions

NC = Numerical Control BFHH

NC programming Bz gmAE
maintenance /'meintinans/  n. 4P, 4B
debug /diz'bag/ v. TR
challenging /tfelindzin/ a. BEAEBEER

vincnc

1. Role play: make a dialogue with two students acting the parts of A and B.

2. Discuss the question; What’s the important matter when you want to apply a job?

Part2 Text

Types of Engineering Materials

All products that come out 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.

The number of materials which are available to the engineer in industry is almost
infinite. The various compositions of steel alone run into the thousands. It has been said
that there are more than equally great. In addition, several hundred new varieties of
materials appear on the market each month. This means that individual engineers and
technicians cannot hope to be familiar with all the properties of all types of materials in
their numerous forms. All he can do is try to learn some principles to guide him in the

selection and processing materials.
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The properties of a material originate from the internal structure of that material.
This is analogous to saying that the operation of a TV set spends on the components and
circuits within that set. The internal structures of materials involve atoms, and the way
atoms are associated with their neighbors into crystals, molecules, and microstructures.

It is convenient to divide materials into three main types; (1) metals, (2) plastics
or polymers and, (3) ceramics.

Characteristically, metals are opaque, ductile, and good conductors of heat and
electricity. Plastics (or polymers) , which usually contain light elements, and therefore
have relatively low density, are generally insulators, and are flexible and formable at
relatively low temperatures. Ceramics, which contain compounds of both metallic
elements, are usually relatively resistant to severe mechanical, thermal, and chemical
conditions.

Metals are divided into ferrous and non-ferrous metals. The former contain iron and
the latter do not contain 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 hardness. Aluminum, copper, and the alloys, bronze and brass, are
common non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics 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 thermosets cannot
be reshaped because they undergo chemical changes as they harden. Ceramics are often

employed by engineers when materials which can withstand high temperatures are needed.
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Comprehension questions.

1. There are varieties of glass and plastics.

A. hundreds of - B. more than 10,000

C. thousands of D. more than 20,000 .
2. There are about as many varieties of plastics as those of

A. steel B. glass C. materials D. rubber
3. Which of the foﬂt;wing is not a material?

A. Metal. B. Plastics. C. Automobile. D. Glass.

4. A material has certain properties because of its
A. components  B. circuits C. neighbors D. internal structure
5. According to the passage, materials are divided into three main types. They are
A. ceramics, polymers or plastics, and metals
B. atoms, crystals or molecules, and microstructures
C. metals, plastics or ceramics, and polymers
D. internal structure, atoms or molecules, and metals
6. Plastics are generally insulators because
A. they are flexible and formable
B. their elements are of low density
C. they contain both metallic and nonmetallic elements

D. their internal structures involve atoms
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7. To make a steel harder, should be added to it.
A. aluminum B. chromium C. tungsten D. ceramics
8. The material resistant to high temperatures and corrosion is

A. polymers B. ceramics C. metals D. plastics

Part 3 Supplemeyntary Reading'

Iron-Carbon Alloys

Iron is by far the least expensive of all metals and, next to aluminum, the most
plentiful. Iron and its many alloys constitute about 90 percent of the world’s production of
metals. Pure iron itself is used only for a relative few special applications. Most iron is
used in the form of plain-carbon steels, which are alloys of iron and carbon with small
amounts of other elements. The reasons for the importance of worked, machined, and
heat-treated to a »;ride range of properties. Unfortunately, plain-carbon steel has poor
atmospheric corrosion resistance. But it can easily be protected by painting, enameling,
or galvanizing. No other engineering material offers such a desirable combination of
properties at such a low cost as plain-carbon steel does.

Elemental Iron _

Very pure iron is produced only in small quantities and is used principally for
research purposes. By zone refining, it can be made more than 99.99 percent pure. The
yield strength of this pure iron is very low, being about 7,500 psi. Small quantities of
elements such as carbon, manganesé, phosphorus, and sulfurlproduce‘great increase in
the strength of elemental iron. | 7

Pure iron exists in three allotropic forms: alpha (a), gamma (), and delta (3).
Fig. 1-1 shows an idealized cooling curve for pure iron, indicating the tempefature ranges

over which each of these crystallographic forms are stable at atmospheric pressure.
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Fig.1-1 Idealized Cooling Curve for Pure Iron at Atmospheric Pressure
The Fe-Fe,C Alloy System

Fe-C alloys containing about 1. 2% carbon and with only minor amounts of other

elements are termed plain-carbon steels.
Fe-Fe,C Phase Diagram

The phases present at various temperatures for very slowly cooled Fe-C alloys with up
to 6.67% C are shown in the phase diagram of Fig. 1-2. This phase diagram is not a true
equilibrium diagram since the intermetallic compound iron carbide (Fe,C), or cementite
as it is called, is not a true equilibrium phase. Under certain conditions cementite will
decompose into the more stable phases of graphite and iron. However, once Fe, C is
formed, it is for all practical purposes very stable and therefore can be treated as an
“equilibrium” phase. For this reason, the phase diagram shown in Fig. 1-2 is a
metastable phase diagram.

Solid Phases in the Fe-Fe,C Phase Diagram

The Fe-Fe,C phase diagfam contains four solid phases:

a Ferrite. The solid solution of carbon in o ferrite, or simply ferrite. This phase has
a BCC (Body-Centered Cubic) crystal structure, and at 0% C it corresponds to a iron.
The phase diagram indicates that carbon is only slightly soluble in ferrite since the

maximum solid solubility of carbon in o ferrite is 0. 02 percent at 723 C. The solubility

8
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Fig. 1-2 The Fe-Fe,C Metastable System
of carbon in o ferrite decreases with decreasing temperature until it is about 0. 008
percent at 0 °C. The carbon atoms, because of their small size, are located in the
interstitial spaces in the iron crystal lattice.

Austenite. The solid solution of carbon in v iron is designated austenite. It has a
FCC ( Face-Centered Cubic) crystal structure and a much greater solid solubility for
carbon than o ferrite. The solubility of carbon in austenite reaches a maximum of 2. 08
percent at 1,148 °C and then decreases to 0.8 percent at 723 C. As in the case of «
ferrite, the carbon atoms are dissolved interstitially, but to a much greater extent in the

FCC lattice. This difference in the solid solubility of carbon in austenite and « ferrite is
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the basis for the hardening of most steels.

Cementite. The intermetallic Fe-C compound Fe,C is called cementite. Iron
carbide (Fe,C) has negligible solubility limits and contains 6. 67% C and 93.3% Fe.
Cementite, which is a hard and brittle compound, has an orthorhombic crystal structure
with 12 iron atoms and 4 acrbon atoms perﬁ unit cell.

8 Ferrite. The solid solution of carbon in § iron is called & ferrite. It has a BCC
crystal structure, but with a different lattice parameter than « ferrite. The maximum solid
solubility of carbon in § ferrite is 0.09 percent at 1,495 C.

Invariant Reactions in the Fe-Fe,C Phase Diagram. The Fe,C phase diagram
has three invariant reactions, each of which occurs at constant temperature and involves
three phases. These reactions are peritectic, eutectic, and eutectoid.

Peritectic Reaction. At the peritectic reaction point, liquid of 0.53% C combines

with 3 ferrite of 0.09% C to produce vy austenite. This reaction can be written as

Liquid (0.53% C) +8(0.09% C)—22 %, 1(0.17%C)
Since this reaction occurs at such high temperatures, no d ferrite will normally be
present in plain-carbon steels at room temperature.
Eutectic Reaction. At the eutectic reaction point, liquid decomposes to produce vy
austenite with 2.08% C and the intermetallic compound Fe,;C ( cementite ) with 6. 67%

C. This reaction can be written as

1,148 C
Liquid (4.3% C)——— +y austenite(2.08% C) +Fe,C(6.67%C)

Since plain-carbon steels do not contain more than about 1. 2% C, the eutectic
reaction will not be ireated in steel. This reaction will, however, be important in the
study of cast irons, which contain above 2% C. ,

Eutectoid Reaction. At the eutectioid reaction point, solid austenite of 0. 8% C
decomposes into o ferrite with 0.02% C and cementite with 6.67% C. This reaction can

be written as

723 C
~ austenite (0.8% C) — a ferrite (0.02%C) + Fe,C(6.67% C)

10



