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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
(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?

& > W > T >

: 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, | am sure that I am quite efficient in technical work,
like NC programming, operation, maintenance and debugging.

A: OK,I would infer that you are an excellent student in your college. 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 Engineering, 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.

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

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

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

= > @

: | have a great interest in travel, reading and sports such as swimming, tennis and so on.

1



e R L ATV SR R I B - PSR

A: I 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, | 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 T 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: T 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. Goodbye.

A: Goodbye.

) EJWORDSRANDREXPRESSTONS

NC = Numerical Control B il

NC programming AECE Y
maintenance /'meintinons/  n. 4EP 4\
debug /dit'bag/ v. P
challenging /'tfeelindzin/ a.  HAPREPER

\PRACTICE

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?

Part 2 Text

Learning about 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

2



Unit 1 Engineering Materials

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.

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.

) 2 ORDSANDREXPRESSIONS

variety /va'raioti/ n. M 5 fn A

infinite /'infinit/ a. JCFRAY,JCIFHY, TR
composition /kompa'zifon/ n. BW)

property /'propati/ n. Mg

principle /'prinsapl/ n. SR I AER
originate /9'rid3ineit/ v, GEIR, kK4

internal /in'taml/ a. WEHY, NTER)



iid

analogous
component
crystal
molecule
microstructure
convenient
polymer
ceramics
characteristically
opaque
ductile
conductor
insulator
flexible
formable
compound
metallic
thermal
ferrous
chromium
corrosion
tungsten
aluminum
thermo-
consist of
range from... to
run into
associate with
the former

the latter
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/3'nzlogas/
/kam'paunant/
/"kristl/
/'molikjuzl, 'mou-/
/ maikrou'strakt o/
/kon'vimjont/
/'polima/
/si'reemiks/

/ keerikta ristikali/
/au'peik/
/'daktail/
/kon'dakto/
/'insjuleito/
/'fleksabl/
/'formobl/
/'kompaund/
/mi'taelik/
/'0a:mal/

/'feras/
/"kroumjom/
/ka'rouzan/
/'tagston/
/3'ljurminom/
/09:ma/
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varieties of glass and plastics.
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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 following is not a material ?

A.Metal. B.Plastics. C.Automobile. D.Class.
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
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 Supplementary 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 wide 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.
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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,
manganese,, phosphorus, and sulfur produce great increase in the strength of elemental iron.

Pure iron exists in three allotropic forms: alpha (), gamma (vy), and delta (). Fig.1-1
shows an idealized cooling curve for pure iron, indicating the temperature ranges over which each of

these crystallographic forms are stable at atmospheric pressure.

Liquid

Melting point

1,535
1,403

910

Temperature/(“C)

Time

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 diagram contains four solid phases:

a Ferrite. The solid solution of carbon in a 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
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Fig.1-2 The Fe-Fe,C Metastable System

a ferrite is 0.02 percent at 723 “C. The solubility of carbon in « 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 <y iron is designated austenite. It has a FCC ( Face-
Centered Cubic) crystal structure and a much greater solid solubility for carbon than « 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 a 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 o ferrite is 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 per
unit cell.

® Ferrite. The solid solution of carbon in & iron is called & ferrite. It has a BCC crystal
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structure, but with a different lattice parameter than o ferrite. The maximum solid solubility of
carbon in 8 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 8 ferrite

of 0.09% C to produce y austenite. This reaction can be written as

495 C
Liquid (0.53% C)+5(0.09%C)—2>"% v(0.17%C)

Since this reaction occurs at such high temperatures, no & ferrite will normally be present in
plain-carbon steels at room temperature.

Eutectic Reaction. At the eutectic reaction point, liquid decomposes to produce <y 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)———— v 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 treated in steel. This reaction will, however, be important in the study of cast irons, which
contain above 2% C.

Eutectoid Reaction. At the eutectoid reaction point, solid austenite of 0.8% C decomposes into

a ferrite with 0.02% C and cementite with 6.67% C.This reaction can be written as

v austenite (0.8%C) BT, a ferrite (0.02%C) +Fe,C(6.67%C)

Critical Temperatures. The temperature of 723 °C is the critical temperature above which
cementite becomes unstable when slowly heated under conditions approaching equilibrium. It is
designated the A, line in Fig.1-3.The symbol A is derived from the thermal arrests which are observed
upon heating and cooling pure iron. If high-purity plain-carbon steels with less than 0.8% C are
heated above the A, line, all the ferrite in the steel is transformed into homogeneous austenite.
Similarly, if high-purity plain-carbon steels with more than 0.8% C are heated above the A_, line,
all the cementite is transformed into homogeneous austenite.

When plain-carbon steels are heated or cooled through the transformation temperatures at faster
than equilibrium rates, the transformation temperatures are displaced as indicated in Fig.1-3.The
thermal hysteresis ( lag ) which occurs upon rapid heating is indicated by the subscript ¢ from the
French word “chauffage” for heating. The thermal hysteresis which occurs on cooling is indicated by
the subscript r from the French word “refroidissement” for cooling.

For example, the designation A, indicates the transformation temperature on rapid cooling a

plain-carbon steel through the A; transformation temperature. Thermal hysteresis is common in the
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Fig.1-3  Transformation Temperatures in High-purity Iron-carbon Alloys
industrial heat treatment of steel since the rapid heating and cooling of steels is frequently
practiced.

Eutectoid, Hypoeutectoid, and Hypereutectoid Plain-carbon Steels. A plain-carbon steel
containing 0.8% C is termed a eutectoid steel since the eutectoid transformation of austenite to
cementite and ferrite occurs at this composition. If the proportion of carbon in the steel is less than
0.8%, it is designated a hypoeutectoid steel. Most steels produced commercially are hypoeutectoid
steels.

Steels containing more than 0.8% C are called hypereutectoid steels. Hypereutectoid steels with
up to about 1.2% C are produced commercially. When the proportion of carbon in the steel goes
beyond 1.2 percent, the steel becomes very brittle, and thus few steels are made with more than
1.2% C.In order to increase the strength of steels, other alloying elements are added to increase the

strength as well as maintaining ductility and toughness.

) 2 ORDSRANDREXPRESSIONS

plain-carbon steel 368 itk 2%
enameling /i'nzemoalin/ n. bRl
galvanizing / gzelva'naizin/ n. HERE

yield strength Jet B ik
allotropic / eelou'tropik/ a. [FZRFIEW
metastable / meta'steibl/ a. WARMY
cementite /si'mentait/ n. BRIk
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interstitially /iinta( 1) 'stifali/ ad. Ba3PRH

peritectic / iperi tektik/ a. HamH

eutectic /jur'tektik/ a.  HEM

eutectoid /juz'tektoid/ a.  FEHTH

hysteresis / histo'rizsis/ n.  iEVER BEH IRAR
hypoeutectoid /haipauju( 1) tektoid/ a. EIEHTH
hypereutectoid / thaiparju'tektoid/ a. FIEATHY

\4NOTES

The reasons for the importance of plain-carbon steels is that they are strong, tough, ductile,

and inexpensive materials that can be cast, worked, machine, and heat-treated to a wide range of
properties. i H ik 3R WY E AL TR R PR & B MEL SRR, 5 T
B (PR IN T (WL I T A BEARAS I 2 RPERE

\gREADINGHCOMPREHENSION

I. Write “T” in front of a statement if it is true and write “F” if it is false according
to the text.
_ 1.Pure iron exists in three allotropic forms: alpha(a), gamma(y), and delta(d).
2. When carbon is less than 4%, the melting point of iron-carbon alloy increases with a
decrease of its content of carbon.

3.2% C is the critical point of pypoeutectoid in plain-carbon steels.

Il. Match the items in Column A with their Chinese equivalents in Column B.

A B
1. allotropic A MR RIER
2.austenite B.ERZE K
3.cementite C. Gk
4.eutectic DR IZEN
5.eutectoid E.3L Y
6.ferrite F.ALHT )
7.hypereutectoid G LAY
8.hypoeutectoid H.ad S 1

. Activities.

According to Fig.1-2, describe in your own words the changes of the components of iron and

carbon with the changes of temperature.

10
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Part 4 Grammar and Translation Skills

GErE S &N LES B

138 CHFAE

PHOUHR BB RR AR B Ja7R 2 WS W) & AL RE B, BT feid Y 2 2 LB 2000
FL, AU R R A L ARTE . L ARTE R L SUR A BE & 44 17, R IRz, A R TR
T HE RS RARTE TR (B HELARTE ) BRSSO TR BT AL T 3R Al | A
HARDE e , i) LB — A G IR . RIS [RGB AR TS HE SCRA B 0 2 IR 2548, &
WA S R [ 7 , HAT [ B FH

T A TR AL TR RIR 28w A BGR RARTR RE T, R VB AT FEEORIER R AR TR
TERTR) J7 A A HAFAE . 41 copper end rings 43 5 ( £417]+44 1) ) , magnetic moment % /1 i (JE
ZXI)+4417) ) |, alternating current 3C It B, (ing 43R+ 4% 14 ) | field winding Jil #4282 ( 44 0] +ing 44
1), output i (/N IR+ 316 ) | printed circuit EJ ] B 5 (ed 438 + 4438 ) | I-cursor 1 JE Gz
(KREFE:+477) ,modern control system IUHE ] R 48 (JE 2517+ 44 1]+ 44 17 H0 0] ) | autochart
H sh i F2 & (auto-HT4R ) |, speedmeter # & 1 (-meter J5 4R ) , techicolor B AR (--H48) , H
ST AN DU B R D)k A SRR, SR R 3 R B RIFEE BAS A T
B R BIMERG A GBS S, W 7EBHIE bi-stable circuit B, 455 T UE B DU = 45 44 19 e ik >
16T, 2R A8 OURGE FELJ 2 LE DU 2 FL ™ 37 o
2.8 % (AIEFFE

PHE SRR 5 ) K SR O ML , Aok 2 WL S SIE AR A A, 5% ik =52, R ke 25 4 ] — Je B
TERPFIREENIRZS . TR RAF Y Z BRI B ASEE FROCR , A A EE B
FERTE oAl AN E R | RIACE ] TR R ECRIE WA SF B IR B AT, O T AL
WP EA L, i OB F A AL, .

The signal levels inside power amplifiers are so much larger than these weak inputs that even
the slightest “leakage” from the output back to the input may cause problems.

AR AR P A5 18 B LU RO A 5 K A5 22, RIVSE day H A0 B B/ e 1t s 2 i 81
i , R 2251 e — L R] L

For example, it is the convention with loudspeakers that the volume of the sound should be set
by the voltage applied to the speaker.

140, 47 7 4% A B A2 BTN R A
3R RIEEIFNIRAES R

PHEBIRAN SR+ 2, 3 K& GBS R AU A3 SRk i M S BLE R 45 Mk
B, B A TR R SCRR R TC DR I 5 b B R DU, s AR — S A AR 5
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W, T BPEAbRAEE NN TR DB EN N E 0“5 35 " 2SR« fF i, 3
E M B R AL BB TR BRI AN AT IR S IE 2 Y < AR (R B, 36
E#FEZILE - DENETZA 55" e, £ EIEF %% W. Mann 1 S. Thompson [
“TERR T RAUL”  REALE ARG A B PG, X SERIIE IS AR RN I Bl . A
IS X LEBS FERH BT A AR T ER B A AR PR ERIE

(1) BEFC

FEPEE SO S RS (R B OB S5 Ok, lNEAER A — DG RS
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\gPRACTICE!

Translate the following sentences into Chinese.

1.A bipolar junction transistor ( BJT) is a three-layer silicon (or germanium) device consisting of
either two p- and one n-type layers of materials (pnp) or two n- and one p-type layers of materials
(npn).

2.Since the emitter follower has a high input impedance and a low output impedance, its voltage gain
is less than unity and the power gain is normally lower than that obtained from other configurations.

3.The current in a reverse-biased diode is small (typically 10™ A for silicon) and approximately
independent of voltage until the breakdown region at high reverse voltages is reached.

4.Most integrated circuits provide the same functionality as “discrete” semiconductor circuits at
higher levels of reliability and at a fraction of the cost.

5.Vision is well developed in most snakes, but many burrowing snakes are virtually blind.
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