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Unit 1 Fundamentals of Machine Manufacturing

Unit 1 Fundamentals of Machine

Manufacturing

Dialogue

Making Introductions

Mike :Hi, Tom. Who’s the man outside?

Tom:He’s my new colleague, Jack.

Mike : What’s his job?

Tom:He is an engineer, and he is in charge of numerical control part programming. Come
here,Jack. This is Mike.

Jack : How do you do,Mike?

Mike : How do you' do,Jack? May I ask you a question?

Jack : Go ahead.

Mike : What’s computer-aided manufacturing?

Jack : Computer-aided manufacturing can be defined as the use of computer systems to plan,
manage , and control the operations of a manufacturing plant through either direct or in-
direct computer interface with the plant’s production resources.

Mike ; Thank you, Jack.

Jack : You are welcome.
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Text 1

What Is Manufacturing ?

Maybe you’ve never thought about it before, but it is all around you. It affects every part of
your life. What is it? In this case, “it” is manufacturing. Actually “manufacturing” is not all
around you.. But manufactured products are. Look around you right now. Name some things you see
that were manufactured. Chairs, notebooks, blue jeans, chalkboards, books,floortile, light bulbs,
pencils, eyeglasses—nearly everything around you was manufactured. (See Fig. 1.1.)

Manufacturing affects our daily lives—what we wear (blue jeans), what we eat (breakfast
cereal) , what we watch (television), how we travel (cars) , and many many other things. In this
text, you will learn more about this process, this industry, called manufacturing.

Imagine your life without manufacturing. You would have no bicycle to ride, no television to
watch, and no sneakers to wear. There would be no clothes, no furniture, no airplanes. Lifesaving
devices such as artificial hearts could not even be imagined. Manufacturing is making prod-
ucts. And the products can be large or small, simple or complex.

Making parts and putting them together is manufacturing. If you make parts and put them to-
gether to make a product, you are manufacturing. But today, when most people think of manufac-
turing, they think of the manufacturing industry.

The manufacturing industry is important to our society and our economy. A piece of material is
worth more after it’s been changed into a useful product. That’s value added. Value is increased by

the manufacturing process.

JI DIAN ZHUAN YE YING YU



Unit 1 Fundamentals of Machine Manufacturing

Fig. 1.1 Manufactured products are all around us

Words and Expressions

manufacturing[ imeenju'feektforip |n. 55\ adj. &\

affect[ o'fekt] vr. FZI

actually[ 'ektfuoli] adv. SCBF |, H5L |, EHR, ER

jeans[ dzimns] n. RISUAIHE, 4174

cereal[ 'sioriol Jn. A5, A

process| pra'ses |n. 1FE, EFH, Hk, Y, B, 47 o T, 4b3E
industry[ 'indastri Jn. Tk, 7=\, 15\

complex| 'kompleks Jadj. A4, SR, L4

device[ di'vais |n. 38, i1, 84

economy| i'konomi Jn. 2%, 4y, WK

material[ mo'tioriol |n. #4%}, JEK}, Y, &4, ik

value[ 'veeljuz,-juln. HME, it 0046, [ 8O o f54Y, 34T, HMR
in this case 7EXFhFHL T

added value Bl

manufacturing industry i|3&

manufacturing process 7|3 i #2

3
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put manufactured parts together 2H %% {4
lifesaving devices R4 %5 &

Text 2

Metals and Their Properties

Metals, such as iron, copper, and aluminium, are one of nature’s most common elements. An
alloy is a mixture of two or more metals. Usually it consists of a base metal (the largest part of the
alloy) and a smaller amount of other metals. Brass, for instance, is an alloy of copper (the base
metal) and zinc. Steel is an alloy of iron and carbon. In the machine shop, metals and alloys are
usually called metals. Metals are divided into two groups, the ferrous, which contain a large per-
centage of iron, and the nonferrous, which contain no iron. '

The most important characteristics of metal are its mechanical properties, magnetic proper-
ties, and chemical properties.

Mechanical properties are the characteristic responses of a material to applied forces. These
properties fall into five broad categories: strength, hardness, elasticity, ductility, and toughness
(#1).

(1) Strength is the ability of a material to resist applied forces

(2) Hardness is the ability of a material to resist penetration and abrasion.

(3) Elasticity is the ability to spring back to original shape.

(4) Ductility is the ability to undergo permanent changes of shape without rupturing.

(5) Toughness is the ability to absorb mechanically applied energy.

Magnetic properties of metal are those which have to do with reactions to magnetic forces.
Some metals are attracted by magnets, some are not.

Chemical properties of metal pertain to its resistance to corrosion and oxidation. The melting
temperature of a metal also falls into this category. Chemical properties often determine a metal’s

suitability for a specific purpose.

1J1 DIAN ZHUAN YE YING YU



Unit 1 Fundamentals of Machine Manufacturing

Words and Expressions

metal [ 'metl |n. 4:)@

iron[ 'aion | n. £, B}

copper[ 'kopa]n. i

aluminium[ \eelju:'minjom | n. 45 adj. 4519

common| 'komon Jadj. FLF]FH), AR, AB K, HiHEK
mixture[ 'mikstfo |n. JBE, IRESY, IREH|

element[ 'elimont |n. &, 5TE, 4

zinc[ zipk | n. ¥

brass[ brars | n. #4H, BEH

carbon[ 'karbon ] n. i

ferrous|[ 'feros ] adj. #kf¥), 8k

nonferrous| 'non'feras Jadj. A8k, LM
characteristic karikto'ristik ] adj. FA ), FmpEtEm, AN n. 45, 4HE
magnetic| meeg'netik Jadj. B, HREVER), HKE] 1
response| ris'pons | n. [, WAR, )0

force[ fois]n. J1, i, 'K

strength[ stren® | n. 38

category [ 'keetigari | n. i

elasticity [ ilees'tisiti |n. )y, #pE

ductility [ dak'tiliti Jn. JBEEM:

toughness[ 'tafnis |n. $J1:, "R, K

rupture[ 'raptfa(r) Jn. R, Yoz

absorb[ ob'sorb Jwe. WUk, WG 5|

melting[ 'meltin adj. E1LIY, RUALE, VMG, IREH
temperature | "tempritfo(r) Jn. JEEE

suitability [ sustobiloti | n. 58, 3524, M, & BM:

5
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purpose[ 'papos [n. HEY, B o FTE, £E, Yl
consist of {35
for instance fi|4]
pertain to v. JEF, XF A%
have to do with 4---... X, B K
fall into 432K

Notes

1. Metals are divided into two groups, the ferrous, which contain a large percentage of iron,

and the nonferrous, which contain no iron.

BRADHHAL—BESBAE GLE, ROEBESHUNER, A 6LREE
AETRE SR

WA A A R A 2 3 M ) . — 2 which contain a large percentage of iron, f&/ji the
ferrous ; 75— J& which contain no iron, {&fii the nonferrous,

2. Magnetic properties of metal are those which have to do with reactions to magnetic forces.

B ARV SR E R A P R B LA B

those & that IYSLRL, 3 B FHINeAR4% properties, A4 4

Exercises

A) Answer the following questions according to text 1.

1. Can we live without manufacturing?

2. What is manufacturing?

B) Answer the following questions according to text 2.

1. What are mechanical properties of metals?

2. Can you name some mechanical properties according to the texts?
3. What makes a material either ferrous or nonferrous?

4. What are the most important characteristics of metal?

[JI DIAN ZHUAN YE YING YU



Unit 1 Fundamentals of Machine Manufacturing

C)Match the following terms to appropriate definitions or expressions.

1. strength
2 ductility
3. hardness
4. toughness
5. elasticity

a. the capability of a material to undergo permanent changes of shape
b. the resistance of a material to plastic deformation

c. the ability to absorb mechanically applied energy

d. the ability to spring back to original shape

e. the ability of a material to resist applied forces

D) Put the following into Chinese.

1. copper 2. brass 3. ferrous 4. steel
5. alloy 6. aluminium 7. iron 8. carbon
Grammar

Characteristics of Scientific English( I )

M SGERR( 1)

PHESCRE 53 /INBL, BT B AR (7], BB 035 302 kB o P 33 AR 4 4
B« (1) BEEhE5H b ESh A B> EET , BHEE S 0 T W 92, TE T B A
Y (2) BB S E AR 2R UE B4, MBI AN H 5 (3) EMR 2500 T B 34 4
Pe S ATHIBE R S 5 (4) BHBESCHARS: 1 ™ A 5 , M M, S BR PEOR , 17 SO 4, T L
AR, DA, IR R YR , BIE A o 1 R TRl A B
Bho PHESURESUARBIRE U BT R R 45, IR A, BHEE SR (915 5 45 M (o 1 0
PR AR AN A B, SRS T HEDURHEL B R 3 8 T R 0 LB, ISR T

—ABEABRARNAEIE

AT IRB IR TR A0 BESR , A B Kk {44 34K 45 # ( Nomimalization ) % 417
KLV FER R A IIBIA . B R SO RAT ORI  Fk B W0 2S00 5 1 ik
SRPAFFERIF L . MR —4T R, .
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HEEEWERIB
Light as it comes from the sun is a mixture of light of many different colors. A Ff] % H # ¥
ZRESEHIR A, A7 mixture of light of many different colors & 44 {al{b 45 My, — 7 1Hi i 4k,
T FAEE AT, 55— )5 38 8 mixture 35552,
The sun gives the solar cell its constant supply of energy. J BB A FFIAEH: 4k 75 B
ito (BhFEMER IR supply” FIAE BB 5208 ) R HL 4% T I w41

That building is under construction.

That building is being constructed.

A A + AT V) SRS TR A S B IR 2, B A R B Bl ok 2 7 30
YE& M —28,

STz ER%EIER

ﬂﬁkﬁiEﬂ?%*ﬂﬁ%ﬁﬂﬁl"ﬂ@ﬁiﬂ%%ﬂiﬁﬂﬁgﬂﬁﬂﬁ,i]‘ﬁl$§§$ﬂﬁ?§\ﬁﬁﬁ$ﬂ
FRAE, 5 18 2 R AR B ZAFRBE S 2, S 2 A 1 W T f BN 2 SN RS e
RIS = AFRBUR , R FARESIEZS , il .

These units may be put together in any combinati0n~to satisfy specific production require-
ment. HJ DASE X SEFR 1L R A R AT 2, DASE AR 52 f A e 3

1M4R/2 14 : You may put together these units in any combination to satisfy specific production
requirement. RATAT ALK SOFE (- 415 A DAL AT, LIS RS o 0k P g, S IF

The element of helium was first found in the sun. RICRBWI AR H R

Cars and lorries could be driven by electric motors if fuel cells, which convert fuel into elec-
tricity without burning it,can be made more efficient. SRBEER, L AT LB R A SR B i Ay
ﬁ%ﬁﬁ,ﬂﬂ%%ﬂ%?&%ﬁﬁﬂu%‘%ﬁﬁ,/J\ﬁ$$ﬂf$ﬁﬁfU$EEfsbmgﬁisbo

G554 ) THOHESL . Cars and lorries could be driven by electric motors if. .. , ¥zh%:
14 be driven by PERUILIE IALENZS “ 55 -+ DK , if SHRRIE AL, ) s — A %
AR which 5 S0 5 M AE G fuel cells,, 38 M A o it e ACHT T B2 2 1) fuel . B3l
4544 be made more efficient PR sha), B R g o 4

=.iERREZIAIE A

SURTPTIR B SCRBORAT SO 4, G54 5, Rt PEAEGE AT S AR 8 M )
RN 5 55 P 433 7 g AR AR A A S50 43« A B F0 M AT« A
VF 3 A% I AR R T N SR - SRR BUE T LA 45 ) TR, T

NS H AT,
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Unit 1 Fundamentals of Machine Manufacturing

The second step in minimizing costs of production is choosing the cheapest of the technical ef-

ficient alternatives. [fRA: ™ LA H5E MM R EE FT IR 4 3 CBOR EAT BB D7 ik

The components of sea water are of great use in chemistry owing to its being a mixture. T
WEAKSRIR A, B A& R E A Tk oA &

Developing countries are countries to be developed. & J& " [ K #F j& A 1+ 58 UK J& Y
M.

So, what can be suggested to improve this situation? H[$-4 211a] 4" HE it AR X — BEAR WE 7

KEERAREEE

KB B R R BB SRR R Z — W ILRIEHA DU DR

L. MAEIE

CAD/CAM will provide the technology base for the computer-integrated factory of the future.
TP BB 5 G 2 AR T LR R T R At E R IR o

As indicated by the definition, the applications of computer-aided manufacturing fall into two
broad categories. TF 41 AR MAREE , CAM i FIFR 7 AT 40 A W K3

In this factory,the only fuel available is coal. %) ME— 1] F Y BRBHEHE

The neutron has no charge, either positive or negative. H1-F /77 B faf , BEASHY 1F Hi B ANHY
Uik

@174 there, here, below, above, together, today, out, up, home, down, abroad Z#{fE
TR R

The air outside pressed the side in. #paj )5S S B HBE ES M BEL T,

If this tool does not suit you, use that one instead. 15X T EAE A, wt FHARFIE

BAASY U RE T ABATSORAFBER 1 sl B X

The results obtained must be checked. FK75 145 S0 AR .

The heat produced is equal to the electrical energy wasted. f=4: i) #E %E TN AE T HHLRE .

3. BHAARER

I have a lot of work to do today. FRASKEGIRLIEET .

An ohmmeter is a device to measure resistance. i, FH 32 F 3k i) & Ha fH ) T E. .

4. EEMNA

During construction, problems often arise which require design changes. 7Ejiti T.idF2 P, &
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= BT A B i v

The molecules exert forces upon each other, which depend upon the distance between them.
O3 T AL IRIERAFAER 100V 3% 0 R/ B T 2 o fr s

Very wonderful changes in matter take place before our eyes every day to which we pay little
attention. ( £ 1& M 4] to which we pay little attention {8/ [ J& changes , iX f&— 2 B 2 18 M
o) FATILT-BEA HE R AR AT 57 100 R A A4 3 R 1 B 21

To make an atomic bomb we have to use uranium 235 , in which all the atoms are available

for fission. fil 2 J5 -5, AT 1A I 235 , 1R il ) A JE -5 2 B
Reading Material

Mechanism

A mechanism has been defined ( 5 X) as “a combination ( HAEER) of rigid (KA ) or resist-
ant bodies so formed and connected that they move upon each other with definite (7 £ 1)) relative
(A% ) motion (3&3h).

Mechanisms form the basic geometrical ( JL{i] ) elements (ZF) of many mechanical devices
including automatic packaging( {2 ) machinery , typewriters , mechanical toys, textile (%541) ma-
chinery , and others. A mechanism typically designed to create a desired motion of a rigid body rela-
tive to a reference (2% ) member. Kinematic design (@ijj&ﬂ‘) of mechanisms is often the first
step in the design of a'c‘(z)?gi)lete machine. When forces( /) are considered, the addition problems
of dynamics ( 3 J72%) , bearing loads ( i 7K # /77 ) , stresses , lubrication, and the like are intro-
duced , and the larger problem becomes one of machine design.

The function of a mechanism is to transmit ({£3% ) or transform ( ¥4 ) motion from one rigid

body to another as part of the action of a machine. There are three types of common mechanical de-

vices that can be used as basic elements of a mechanism: gear ( 4 4) systems, cam ( 4§ ) sys-

tems, plane and spatial linkage ( TR S [A]E AR ).
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