m e € “+Zh” 09 %id
DL B ol 5 R £ RS b b

* CHINA MACHINE PRESS



@ ISBN 978-7-111-36466-5
® =§: T8E HERI: 53]

ISEN 9T8-T-111-3b4bb~

Mk EEWHEHAEXE22E REETERES: 100037
i E BERE
AR &% P ol ;. (010)BBIEI06E " ket
W W — B . (01068326254 MPAA: hittpdwew.crmpbook.com
9lirar111136 Shl>

# W = & : (010)88379648 E4E: http'www cmpedu.com
\_marminet: (010)88379200  MEEM RN ER IEfT: 32.007T




mBREE A7 AXIHAM
HUAR T et R AR A S A

LR T 3z iE

(55 2 hi)

English Course for Mechanical

& Electrical Engineering

( Second Edition)

y

HEZ BwrE&E HRAE

%ok BRE EEE % @
MEF HEE REA B #

S E
H,
S 3 8

G

LA T b OB A



AHBIEHE, H5lhlMSHAHSG., HRNRE. AT SHEREH
AL BCFHEEAR (T4 FE3E 26 n) R B A AERRALEUIER (555 &
A8 BIL) . W4 EROCARRRI, ERE. SlARE, g, M
PR TR ER, (e 4 RO A TTHY AR, 05 A A
TR G e SR 4 (BRSO BRI
BA4-ARH., REESEAATE, RSBl RhM e, S
BOCHE T 8 MOTIR e B R A R A IR A A, MR T S 8T
B, Pk RS A, LAY TR N Ak A T AR

A A E W AR IR B . BRI ST, Yl — kb
A BTFHESEAR., SEEHA . FUREARMEBSH shibFm % ik
A, S S ak i E B A SRR LR A ], et
kAR AR ETES,

Fo T TR IS BT T AW R, R R T b T
o, LA PR A 5 4 S 0B i 0 ] R LB Tk e R S R %5 M
www.cmpedu.com 4. ¥ ] BEE cropgaozhi @ sina. com, & ] B #5. 010-
88379375,

EHERSE (CIP) ¥R

Hl b i A B A —2 L —dbsT: Pk RREE, 2011 11
AR <+ SR
ISBN 978-7-111-36466-5

I.D#- 0. O . O Tl —2%05— SRS — 3o
V. @H31

o Rl A P 0 CIP Bl (2011) 48 234400 5

B Tolk b REEE (bRt Al 22 S EERED 100037 )
WM. Eile HOEE. TEE B N
Mt sRtERE  TERE. 18 6

HEit: B EeE: 7 OF

bR R E R A LA RIERR ( =Tl R T 3T
2012 4¢2 AHE2 RS e

184mm = 260mm - 17. 5 FI3E - 429 FF

0001 — 3000

i S ISBN 978-7-111-36466-5

effr: 3200 T

A48, imagdhom., @m., B, hadaiimn
B % R 95 el 5% Bl

B 9 b L (010) 88361066 {1/ F ; hitp.//www. cmpbook. com
o — #. (010)68326294
W % — & (010)88379649
H WAL . (010)88379203  HTETBChERE 0 R

FHH : hup s/ www. empedu. com



)

)

MAEMHREE T A LR, KRESELAFTRERINERMAAMS, RIHAFER
TREA—ZATHAEANI, ERERB—EOAETLEARBEC, BAMEAS LEIHASR
At AT 5 LA, ML REH LA B RL R ZRE, HRAEHRZEXRGHRZ
—, RALAZAREEIHER AR AFRE, ANELAEMOEE SHSGRL2F, B
HiZ AR AT A E B A A AT E R AEAEATRMEAR B nib by, AT E4FIEHh P A
tELsMER S, REAARAREFAGALIZSR, BNEE2l HLZRSEN B EET L
BRI HFERN, ERESFHFZEGRBLE, sSTARBEM BT THIT, HEBELIEHRY
Koz, ELEEHMAARIFOEAN, FEBRSFRARAXKATO L ARSELE, L+
b RELAKBG LA, EAEEAREBHE, GRRE, RTFHFEREF,

AHESF, SAAVMERELH ., HHEMMIE, BFEREEHERAR, RARK (¥4
FH26 E0) PRLAGHIFFHENGE (F5FE8 L), W4 FHELEAHOIERL,
A8, FRRKE, KB, MFRAREEME, EF 4 FHEAEXET, 25 AMAS
BRANBTEHRENE TRl LA R, EFAREELRE L&, EHAELBAARN
i, RBEFEALAARLEOXIBFPAHFTRAET, F5FLHT 8 EARLAHHR
Rt AE, BORERFAEALE ST TRESRTETLIANRS, WERB/TEEL
HEAZFEXERYIBEE (ATRAFAGRIA RS, KB EHHOLAEELS
BEFALTHEPL Y, L2ANZEINFTREFFFLOAFERIBABANT L)
Aotk 38 &,

mAINA: EEFARAL, IMERKATBET, L LREZTFEAETE, WA R
Gy E P A KRG F L RBLEXRLZHAETRAS, ARGBELELBR B P
NRERRKBELBRBFAZI PHRANE, ELARNREFIREEE, 8RR EH
BARF T T &, TR A 6 B AR A FIREF 05 L EE R G, Mm%
A L E S P A

ABTHEAZRSZFARFERRK, BALHEEZRT, b —hHEK, 2F 5248
AR, HEHER, ERER R R A DR FE LG LB, CESTREXTFRAEA
RAMME EELFAERS, HTHEFLBRRARFEIALAE, ZNHFRBELZELFEGEF
W, TRZHFEM BTG IRG, HATE L AR, F>BRRFRBIOREK, TikFHLP
BHISARAHNE, BEALZFIHA2~3 P, FHIFLERRPEARANEL, F4
THRFEOHLHABRTZAFERSIALS, AERE LEENRET,

AP HAHILREIBRAFRAELENHBZEI S, $BHLH:. AEEHBE1~6
PARMEB, BALLHBERT~10 20, REARBF 11 24, $EEREH 12810, &
MBS 13~14 350, BRHHEBEFISEL, 3% HEFH16 £, WEFHRESH 17~18
$7, REFHBH19~21 £4, PARABEHE2~23 £, MEREHSH 24 ~26 £1,
BEERRBRES T, MEAPHAZTFEILETALEHE LA ARA%ERE,



RV

Hl

Tl

v .
BT FREIRE, AR TR FEE T AR FHM T Ak B R AE MR L R
www.cmpedu.com T #,

ABOGT IR GHEMERBRAINHETARR D X8, FEEKIE. BEAR

B A HHAAEOBERE T EHEIL, R Ak,
WTRF KPR ZRATR, B FELHEAEIE, BRES KiEERFRE,

wm &



Contents

i

1]

TN

Chapter I Machinery & Mold Manufacturing

Unit I Engineering Materials +««+eseeeeeuteituiuiiiiiiii e e ae e e, 1
Translating Skills; BHE BB BHIRIUFRUE G FTHE «+rvvvvrrerrrrrereerimieeeiiiiirereeeeeeeeee e 4
Reading: Ferrous and Non-ferrous Materials «««««««+«sessesreuemtintttmneanenieneeneeneeneinenneneenenn 5

Unit 2 Machine EIEImMEnts — «ceceereereettttttetittitttiteneinanneseneeseeeseeseeessessessesassssnnnnnn 8
Translating Skills: 78] SURJTETE oo cocvrerromme i 10
Reading: Cutting Tools — «+«+esetrentntuiiii i e a s 12

Unit 3 Machine TOols  c«creeereecrettenmmssssssesssnossnsessusnsssasesssnonssnnseesenssssnsssssnssnsensso 15
Translating Skills: 8] SUBHT  ceeereeeinii e 17
Reading: Jig Borers «+eceeeeeemmmmiiiiii i e 18

Unit 4 Heat Treatment and Hot Working of Metals «+«+c«+sesrereremruirmuiiuiininneeneasnennnnnn. 20
Translating Skills: JRJPEEETE  cooevrrrti e 29
Reading: Soldering and Welding «+««++«++sseereeiiiiiiniiiiiiiiiiiiiin e, 23

Unit 5 Basic Underfeed Mould «+cceeeeeeeremenmttmimmte ittt eeeeeeeseaee e, 26
Translating Skills; HIRJIRLE  ceccerortoironmomiiniiieiititittteessaneestsssssostonennennennnnsonennns 29
Reading: The Ejector System in a Mold «++-+cseetuseeammmmiiiiiiiiiiiiieiri e cenea e, 30

Unit 6  Plastic-Processing Methods =« ++««+t rvetetmmmtmiiiiiiiiiiiie e eee e 33
Translating SKills: 28 BE 1T  cvovvvrerr i e, 37
Reading: Plastic Product Design ««+«+seereereeuiiiiniiiiiiiiiiiiiiiin e 38

Unit 7 The Injection Molding and Machines «+«++«+++++ssrusrnrumruiuniiiiuiiinineneneseineenennennnn. 40
Translating Skills: FHEBEIEAICHIZEMIERIE T --ooeveeeeeeeeerermmmrrrreeieeeeeeee e 43
Reading: Components of Injection Molding Machines «=«+++sesreereeeminiminiiiiiiiiiiiienenannn, 44

Chapter I Computerized Numerical Control ( CNC)

Unit 8 Computer Numerical Control Machine Tools ««««««scseeereerenrmmenentnennenenessenenrnsenensn 48
Translating Skills ﬂ'ﬁﬁiﬁiﬂiﬂ‘]%*@fﬁﬁ TI  svonns smanioe siaeisia s woimiais & 5 s/eisi@t5/s § 555% 5 6.4:clore orororomi 51
Reading: Advantages of NG ««+eceeeeeruintitiiiii e e 52

Unit 9 The Construction of CNC MAachines «««ceseeeeermnueemmnmmmmntetaneeenneeennssenneenneennn, 55
Translating Skills : Eﬁfjﬁﬁﬁ B/‘Jl%/f .................................................................. 57
Reading: The Components of CINC Machines «+«+«+s+seeeeuturmeneneunmnenerneseneeneneneenanennnnss 58

Unit 10 NC Programs st «ssseeeeemmmiututt ittt et et et e e e e eee e e e een e s 62

Translating SkillS: EIEi%iﬁz—j]iﬁ“] V-ing E{J}ﬂ& ......................................................... 65



v LB EIH (WD

Reading: An Example of Program Showing «++++++ssssessessssssunrmesiiiiiniin i 66
Unit 11 CAD and Applications ««+-+=+===ssssssssmmmmmsmmsteetestes ittt e s 68
Translating Skills: JEIEESNIA V-ed, to VEJFHEE oorermrermmmr e 70
Reading: CAM and ApplCAtions =+ +ssssssseesssesmmestssinsiitiss ittt ss sttt 72
Unit 12 Flexible Manufacturing Systems  «++s+ssssssssessssnssesensemisminiiiiiiiitiitetenass s 75
Translating Skills; AT BAMIIEERL  vrveereeeeermmmmmnei 78
Reading: Group Technology «««««++«+s+ssessssssssmmssiututtiititttee st 79

Chapter Il Electronics and Information Technology

Unit 13 Alternating CUITENt ««--+sssseeessssmmsmmnsss sttt a e 81
Translating Skills ; FETEMATHTIRTE  vrrerrrrr 85
Reading: Three-Phase CirCUits — -+rsssseeeeesssessnsersemimiintttt ittt e 86

Unit 14 Resistors, Capacitors and Inductors ««««««++++sssssssssniimmmiumiiiisietenenn e 89
Translating Skills: And B SHAIBIIER:  --oroerrereeesmmnnree e 92
Reading: Testing and Measuring InStruments ««-«s+sssssssseeeeessssssmimiiimmiiiiniieieiesnannns 93

Unit 15 AmpLIfiers «seeeeeeeeseerreesemeemnmmm e 97
Translating Skills ; A TR BT v eerr e 100
Reading: Integrated CircUits «=+--ssssssssesssssmmmsmmemmiinitt ittt 102

Unit 16 How Are Electrical Elements Connected in a Circuit? «--eseeeeeesesmemeeiniiiiinie.. 104
Translating Skills ; B ARTEAIEHTF <ooverrrrrerreee e 107
Reading: Pulse Digital Gircuits ««««s+ssssssseeeeeeesmimmmiiiiiiiii e 108

Unit 17  Optical COMMUNICAtONS ++++s+ssssssssssssressesiniaittitititite ettt e 111
Translating Skills ; PR B i G 5 FRIETTI oo 114
Reading: Information Technology ««+ssss++sseeeereesimmmimiiiiiiiiiiiinetiies 116

Unit 18 MICTOCOMPUEELS =+ ++ssrsssssnssnsnsssstnnsteteeiitrtatsttese st s 118
Translating Skills; I3 ««eeeeeereesssssrnnnnnenttttt e 121
Reading: How a Computer Works? —«esessseeeeesesssmmmiinuueiiiiieiiettisssiiiinins e 122

Chapter IV Application Technology

Unit 19 Introduction to a Microcontroller «s++s+ssssessesnrestesssesseessennsasesasssscasanasonsasns 124
Translating Skills ; F KA THTFR < vrrererermr 128
Reading: What Is an Assembler? ««++««ssesssssmumetmuiiiiiiii e 130

Unit 20 Programmable Logic Controllers (PLC)  «esereessssrnsnsstmunmmiuiiiiiiianan 132
Practical English: M/ BEEALHL = S B BESCREHI A oeeeerrrrmmmmeeem e, 134
Reading: PLC Programming ««++++s«sssssessssssentummm ittt sttt 136

Unit 21 Mechatronics «ssssvsssereianoneinamnnes vesrsosannssosonsbinsys snssasaivsebsssssgssrsmesns 139
Practical English: HLAL 7= Sy SCd FHBLBIFETEMB -vvveemeermmmmmmee e 142
Reading: Intelligent Manufacturing Systems ««+++««sssssessesnsessmunimnetiiintiinea. 145

Unit 22 Robioting «ves e sewmasssiesssin s snsesasssssesanss srammesses sosimsasbesiasm s sorsvssmsesssass 148



Contents VI

Practical English: l/&#mﬁj&ifggr‘% ......................................................... 150
Reading: Robot & Its COntrol  +++sesrsrssssssessestmmummuiiineniiiiiii ettt 153
Unit 23 Automatic Control Systems «++s««s+ssssseresssersustimiiiiii e 156
Practical English: How to Sell Yourself — «eeeeeeeeeesessmsmimmiiiiiiiii 160
Reading: Control System COMPONENts —««-«+++++sesssssssssssssmstimiiittttitiii et 165
Unit 24 ALI-AID SySms  «eeeesseessssessssnnsssnnntuntntii ittt 166
Practical English:; AT FHFESCE AN ATAT T ceeveeererrmeseneesniiiiiiiiiiiiienes 169
Reading: Room Air Conditioners —«++«««sssssseseersmmmmmmenininnniii e 172
Unit 25  Digital Television —+++sssessssersssssereususttmiieiitiii i 174
Practical English: THITRFT TG covvrrerrrremrrenten ittt 177
Reading: ICTV and Set-Top Boxes «+++eeesessureemssnmsimiiniiiiiii e 181
Unit 26 Digital CAmeras «««++«ssseeesssseuuentutttuitittitiitti ittt 183
Useful Information: P82 SEVRIEEATZE  coocreeerreemrerenseiiiniiiiiieee 186
Reading: More about the Digital Cameras «««++++==+sessssrrmurtiuitiiii s 187

Chapter V The Communication Skills Training for Careers

Unit 1 Meeting New CUSIOIMETS ++reessreesssrsnssenustmuusmttuitttiisttuiitti ittt 190
Unit 2 Digital Cameras — «««-++sssssesssssennstmummtt ittt et sttt 192
Unit 3  CNC MAacChings «ee+eeesereseeeensessnseruseeesteismeesneesssesesseesssssasssssissesssssessssenses 193
Unitid CAD SAd CAM o comnonsmmmvnansins saoms s simes swses susns somsmemsionssnss s e s saows sosiwee snawe v 195
Unit 5 Enjoying Online  «s«ssseeseesussestmemtmuttiii ittt s et 197
Unit 6 Finding a Job  «oseeeseensemnetmmiiiiiii i 199
Unit 7 Household Appliances «««+++ssssssssrensssttunttiiiiittiiiii ittt 201
Unit 8 Tobots & sens s auens sossws sunnss sonss semmes Suisws saiasny saisns samiens samis s Suass savnes Sosnss sossy siosys s 203
Appendix

Appendix A BHAR LG I FFUIEGE coeerrr e 207
Appendix B Glossary (Eﬁj{[%) ..................................................................... 249

Reforences (BERoRE) o commms somesnusens smsss auisss snones sasns {8 smuasswanaaanss a5 s § L55153 SAFARS Hosihs 270



Chapter I Machinery & Mold Manufacturing

Unit 1 Engineering Materials

Text

In the design and manufacture of a product, it is essential that the material and the process be
understood. !'! Materials differ widely in physical properties, machinability characteristics, methods
of forming, and possible service life. The designer should consider these facts in selecting an eco-
nomical material and a process that is best suited to the product. '’

Engineering materials are of two basic types: metallic or nonmetallic. Nonmetallic materials are
further classified as organic or inorganic substances. Since there is an infinite number of nonmetallic
materials as well as pure and alloyed metals, considerable study is necessary to choose the appropri-
ate one.

Few commercial materials exist as elements in nature. For example, the natural compounds of
metals, such as oxides, sulfides, or carbonates, must undergo a separating or refining operation be-
fore they can be further processed. Once separated, they must have an atomic structure that is stable
at ordinary temperatures over a prolonged period. In metal working, iron is the most important natu-
ral element. Iron has little commercial use in its pure state, but when combined with other elements
into various alloys it becomes the leading engineering metal. The nonferrous metals, including cop-
per, tin, zinc, nickel, magnesium, aluminum, lead, and others all play an important part in our
economy; each has specific properties and uses.

Manufacturing requires tools and machines that can produce economically and accurately.
Economy depends on the proper selection of the machine or process that will give a satisfactory fin-
ished product, its optimum operation, and maximum performance of labor and support facilities. '*!
The selection is influenced by the quantity of items to be produced. Usually there is one machine
best suited for a certain output. In small-lot or job shop manufacturing, general-purpose machines
such as the lathe, drill press, and milling machine may prove to be the best because they are adapt-
able, have lower initial cost, require less maintenance, and possess the flexibility to meet changing
conditions. *) However, a special-purpose machine should be considered for large quantities of a
standardized product. A machine built for one type of work or operation, such as the grinding of a

piston or the surfacing of a cylinder head, will do the job well, quickly, and at low cost with a semi-

skilled operator.
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Many special-purpose machines or tools differ from the standard type in that they have built into
them some of the skill of the operator. A simple bolt may be produced on either a lathe or an auto-
matic screw machine. The lathe operator must know not only how to make the bolt but must also be
sufficiently skilled to operate the machine. On the automatic machine the sequence of operations and
movements of tools are controlled by cams and stops, and each item produced is identical with the
previous one. This “transfer of skill” into the machine, or automation, allows less skillful operators
but does require greater skill in supervision and maintenance. Often it is uneconomical to make a
machine completely automatic, because the cost may become prohibitive.

The selection of the best machine or process for a given product requires knowledge of produc-
tion methods. Factors that must be considered are volume of production, quality of the finished prod-
uct, and the advantages and limitations of the equipment capable of doing the work. Most parts can

be produced by several methods, but usually there is one way that is most economical.
New Words and Phrases

machinability [ mo,firna'biloti] n. R[N T ¥, wIUIEIH:, HLARIN T M
characteristic [ kaerokto'ristik | adj. HLRIH), HEK n. BHE, 554
metallic [ mo'telik, | adj. £EM, ¥4&BH n. BG4

nonmetallic [ \nonmo'telik] adj. JELEH n. ELBYHE

organic [ o:'genik | adj. ALK, HLK), /EM

infinite [ 'infinot] adj. J6g5M, Hki n. KRR, EFK

alloyed [ 'zloid ] adj. &&1); %H; BAEH  vt. $--ooe HRAE
appropriate [ o'proupriot, o'propriot] adj. &M, SiEM  vt. diH, i
commercial [ 'ka'moa:fl] adj. Rk B, kM n. Bl
compound [ 'kompaund] n. k&% vt. &k vi. FifE adj. E4HK
oxide [ 'oksaid] n. EikY, EHE, EEY

sulfide [ 'salfaid] n. &ALy, SRS, Wik

carbonate [ 'ka:boneit ] n. BkEEEh vt. W A bk, [FARBEELL
undergo [ ando'gou] vt. £, 4£%; B%

prolonged [ pro'lond] adj. FEKK), HELEHR), FFLEMRAM

iron ['aion] n. £k, B3} 48k adj. £H9; WISRE

optimum [ 'optimom] n. BAEHUIR, BEAFKM adj. BGEHM
flexibility [ fleksa'biloti] n. #LzhtE, RiEH:, B

cam [ kem] n. ™%, RO vt. 45 (PLE%) FEBR.OE

supervision [ sjuipa'vizn] n. WE, M, K5

Technical Terms

physical properties #JH {4 Jifi
nonferrous metal A48
small-lot /MitE:
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general-purpose 18 Fi&
special-purpose &1, FFERHIEH
standardized product ( THE¥it) FRAELL=5

Notes

1. In the design and manufacture of a product, it is essential that the material and the process
be understood.

PESC: FEFE R BERIN Tk b, XS RRERUIN T P AT 580 TR AEH B

P . A it BIER F1E, EHIEM F1E R that the material and the process be understood.

2. The designer should consider these facts in selecting an economical material and a process
that is best suited to the product.

PEIC: BTN R AE Gl & 7 mn 2 T AR T LR 5 3] EIREE .

B6H ;. /) that is best suited to the product /%€ 1& M 4] &M an economical material and a
process.

3. Since there is an infinite number of nonmetallic materials as well as pure and alloyed met-
als, considerable study is necessary to choose the appropriate one.

FX: HTESBRME SAERMESHFR RS, FTUEERESERM RN G E
OB IR T TAE

. A]H as well as Fil------ —#¥, Since there is an infinite number of. . . £ & ERiE M
4], to choose the appropriate one £ H 4R 1E o

4. Economy depends on the proper selection of the machine or process that will give a satisfac-

tory finished product, its optimum operation, and maximum performance of labor and support facili-

ties.

W BRBIRTHEESR, MEERFESEN AN LY, XA LUERBERN™ 6, &
A BAERBRAE . BB T AT RS 3R

U . A depend on BT, {K#iT; that will give a satisfactory. . . JETEMMNA], 1B
process, its optimum operation, and maximum. .. { depends on {33 EiE

5. In small-lot or job shop manufacturing, general-purpose machines such as the lathe, drill
press, and milling machine may prove to be the best because they are adaptable, have lower initial
cost, require less maintenance, and possess the flexibility to meet changing conditions.

P X MR, EAVERINER . SR ASER R B NERE, EAEN
WP, AR AR, 4ETRE, RERIEEN RS,

Wi . /]9 such as BilN, because 5| FJRFEARIEMNF], they are adaptable. .. , I3 i,
41, B they are adaptable, they have. .. , they require. .. , they possess... ,

Exercises

I. Fill in the blanks according to the text with the words given below. Make changes if neces-
sary.
metallic, alloy, special-purpose, pure, fact, general-purpose, result, nonmetallic, standard
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1. The designer should consider these in selecting an economical material and a

process that is best suited to the product.

2. materials are further classified as organic or inorganic substances.

3. Iron has little commercial use in its state, but when combined with other elements
into various it becomes the leading engineering metal.

4. Many machines or tools differ from the type in that they have built into

them some of the skill of the operator.

II. Translate the following into English.

1. FORHEYEYERE . MU T HERE . BUE 7 LA RAE R a5 05 A R KA

2. RABBASYWIMENLY . FRACYiRAR 1 RE 08 FE4T BN TRT A2 d 70 BS sl 4R
af

3. EASPUR B, TRERETHE 802t 3 M sh sk wl i, iF Lg% 0
A 7 R AR S AT — A R A ]

Translating Skills :

BB S i Bl DR 00 b vl 5 U Tk

PR —FAlE, ENRERIEEEE REA, S -METFRE Tk, XM RE
H ARV PE R AR IFAER NS S SR, eI SR, REriis SR SR
SC PN Tek 308 O W L P B4R 2 4

—. BEFERE

PSR A RIRPRAE AT S < S05E . @ I” PN

B, B BSETIESCNS, PRE DAL A A R MR R RIR R, AT
ERIESSEM ; B SGAR R R KU, RERIHAKEH ,

W, BMHERRSCHE T LAGER S, fFaMNE.

S S IURARRIA R, SR AT, BSETIAENT, 3 F/ A, @A RS,
JRE S IR AE R PN 285 XUk, B BTRE AR 25 TR . il

1. The electric resistance is measured in ohms.

BRI A BCHTR FH BRI )

IEPF: A BE AR TR B R R

2. All metals do not conduct electricity equally well.

WE: 2SR ATHBMHEELT.

IEP: JHAEFTA & R AR R R4 3 F

3. The moment the circuit is completed, a current will start flowing the coil.

IEPE: B HHEGE, BRITIRR LR,

4. Some special alloy steels should be used for such parts because the alloying elements make

them tougher, stronger, or harder than carbon steels.

IERF: MXEFAARAFLESR S-S, POASSIuRAERRMEITE, 2, B,
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MEL BRI L SR E D], REEEEME, HARZEFEILRE; DUEESCIEk, JHE
BRSNS LT, Wi, AN ESEARBENZFRE. m, #1Pe “mlE” 2Ry
A, ARERBIRFE.

=, BiENTTE

B T R U6 A B % (literal translation) FE Pk (free translation) , H ¥, BP#g
“REBSCTFRSCAZ, CRETECUNIE" MBI, B, MERELTERIXMAE, H
AT R CHITE

BEEE, AT RIEZH FARBWA L, AR AR, TERRRRER. HAXHE
—AMaIFRUE, AR AR ROk, BT LATRATAT LASS R A sl ] i I A B R T

WA T AT

1. Milky Way 4R (%) (AATEER: F5)

2. bull's eye #.0» (FF) (AATEFER: 4HREY)

3. New uses have been found for old metals, and new alloys have been made to satisfy new de-
mands. EREEA TRHM®E, HOSBEAHELR, UEREHNTEE (RAFER2H T
iR, R RT HERE) .

4. The ability to program these devices will make a student an invaluable asset to the growing
electronic industry. X33 S5 G 2 ) BE KA 27 A AR 4 19K A B 7 Tk U R B TE
AA GXHL asset JEUE B, AR BT XEFER “AA”).

=, BFEPpE MRS

FHFRARA B R EORBHBEE S TN A HER S, ME—B, e T £lkx
WS EREARRI 25, L3l UHR R, IR IAEE R L 7 m s i
file, HRETEB T Y, MRS, BER-—NE, EARFERH L L SsE b, Hk
JEAIER . il

1. The computer took over an immense range of tasks from workers muscles and brains.

Wk IEHUCE T T AKE LI AR

IERE: RPN T T AKE SIS FK S 978 (3X B muscles and brains 5| H1 2l “fk
TR H 55BN ) o

2. In any case work doesn’t include time, but power does.

IR fEAEMTIEOLT, SIAfERtfEl, [EIRaMERE (X work, power FEYHL %
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3. Like charges repel each other while opposite charges attracted.
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Reading : Ferrous and Non-ferrous Materials

Metals are found everywhere in our life. They are classified into two categories, “ferrous” and
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“non-ferrous” metals. Ferrous means relating to, or containing iron and non-ferrous means having

no iron. These two kinds of metals can be used to manufacture an equally large range of items.

Table 1-1 Some ferrous metals and properties

Name Alloy of Properties Uses

Most common metal used in school

Tough. High tensile

Carbon 0. 1% ~0.3% workshops
i ngth. -ase-hard-
Mild stecl Iron 99.9% ~99. 7% stre Can be c : Used in general metal products and
ened. Rusts very easily L.
engineering

Carbon 0. 6% ~1.4% Tough. Can be harden-

Hi 1
igh carbon stee Iron 99. 4% ~98. 6% ed and tempered

Cutting tools such as drills

Iron, nickel and T , resistant t - i
Stainless steel 5 .mc e an X ough x,es,ls o rus Cutlery, medical instruments
chromium ting and staining
Strong but brittle. Com-
Cast i Cuubon 2% =6% hn";utr:;h o Casti hole covers engi
n
ast irof Iron 98% ~94% pl.'e ensive stren very astings, manhole covers engines
high
Fib; t duc- t t ili
Wivksglit fron Almost 100% iron . i xrfus, ough,‘ uc ‘ Ornamental gates and railings, not
tile, resistant to rusting in much use today

Table 1-2 Some non-ferrous metals and properties

Name Colour Alloy of Properties Uses

Ductile, can be beaten into

Electri iri =
Copper Reddish brown Not an alloy shape. Conducts ectrical wiring, tub

ing, kettles, bowls, pi
electricity and heat 108, ketlles, Dow's, pipes

Mixture of copper and Hard. Casts and machines Parts for electrical fit
Brass Yellow zinc. 65% -35% most com- | well. Surface tarnishes. Con- | % or elen o
Q i tings, ornaments
mon ratio ducts electricity

Aluminum 95%

Aluminum Tigkix weey i A% D.uctlle, soft, u-lalleable, Wlm.:low frames, air-
machines well. Very light craft, kitchen ware
Manganese 1%
Mainly silver but alloyed
X . . 2ty silver .u o)j Ductile, malleable, solders, Jewelry, solders, oma-
Silver Whitish grey with copper to give sterling . .
. resists corrosion ments
silver
Soft, h i i -
Lead Bluish grey Not an alloy . oft, heavy, ductile, loses ' Solders, Pipes, batter:
its shape under pressure ies, roofing

New Words and Phrases

ferrous [ 'feras] adj. [fk] WEkHI; BRI, FEK

category [ 'kaetigori] n. FhA, 433%K; YhwE

case-hardened adj. FMEEILA); EAM; THEB

temper [ 'tempa] n. JS; (8R%E) EIA; MR Bim  vt. @RF; EEL



Unit 1 Engineering Materials

cutlery [ 'katlori] n. &H; JI8IHE; JIXER

chromium [ 'kroumiom] n. [$k] & (24 St&, 5 Cr)

brittle [ 'britl] adj. Z#H, MESHH; HAESH

casting [ 'kaistin] n. #4; #&&; B v. 8K; & &m; PiE
manhole [ 'manhoul ] n. AfL; BBFL; KBEH

wrought [ro:t] adj. #&i&EM); M THY; KM

tubing [ 'tjuibin] n. &F; EE vi. #{---- B HARER

zinc [zipk] vt. §EFET s FIBFALEE n. B

ornament [ 'ornomont | n. ZEAfi; MYy, BEHEM vt M, B
fibrous [ 'faibros | adj. ZF4Ef), 4tk ; 400K

ductile [ 'daktail, 'daktil] adj. G55 ; SEREH; FTK

malleable [ 'meliobl ] adj. AI#kA; AIERPER; HENIR; ATEERY
aluminium [ elju'miniom] adj. $889 n. 48

manganese [ 'm&pgonizs, mapga'nizz] n. [fk] 4

tarnish [ 'tamnif] n. {54; THHE vt.& vi. Ii5; f#H----- RFE
whitish [ 'hwaitif] adj. #HMAHK; KEK

sterling [ 'storlip] adj. FEMA; 40EM); 44RHA n. KEGT; ArEAR
solder [ 'soldo] vi. fRiEiER vi. {4, EEEAEE n 508 #EEY
bluish [ 'bluzif] adj. #H K, A KM

Exercises

Scan the tables again to find the following facts and translate them into Chinese.
. a ferrous metal used to make cutting tools

a non-ferrous metal used to make parts for electrical fittings

a ferrous metal used to make cutlery and medical instruments

a non-ferrous metal used to make electrical wiring

a metal used to make manhole covers

a non-ferrous metal used to make aircraft



Unit 2 Machine Elements

Text

However simple, any machine is a combination of individual components generally referred to
as machine elements or parts. Thus, if a machine is completely dismantled, a collection of simple
parts remains such as nuts, bolts, springs gears, cams and shafts—the building block of all machin-
ery. "'’ A machine element is, therefore, a single unit designed to perform a specific function and
capable of combining with other elements. Sometimes certain elements are associated in pairs, !
such as nuts and bolts or keys and shafts. In other instance, a group of elements is combined to form
a subassembly, such as bearings, couplings, and clutches.

The most common example of a machine element is a gear, which, fundamentally, is a combi-
nation of the wheel and the lever to form a toothed wheel. The rotation of this gear on a hub or shaft
drives other gears that may rotate faster or slower, depending upon the number of teeth on the basic
wheels. !

Other fundamental machine elements have evolved from wheel and lever. A wheel must have a
shaft on which it may rotate. The wheel is fastened to the shafts with couplings. The shaft must rest
in bearings, may be turned by a pulley with a belt or a chain connecting it to a pulley on a second
shaft. The supporting structure may be assembled with bolts or rivets or by welding. '*! Proper appli-
cation of these machine elements depends upon knowledge of the force on the structure and the
strength of the materials employed. T

The individual reliability of machine elements becomes the basis for estimating the overall life
expectancy of a complete machine.

Many machine elements are thoroughly standardized. Testing and practical experience have es-
tablished the most suitable dimensions for common structural and mechanical parts. Through stand-
ardization, uniformity of practice and resulting economics are obtained. Not all machine parts in use
are standardized, however. In the automotive industry only fasteners, bearings, bushings, chains,

and belts are standardized. Crankshafts and connecting rods are not standardized.
New Words and Phrases

combination [ kombi'neifon]| n. HE, &4 .
individual [ indi'vidjual] adj. By, &4, DNAE, BERE
component [ kom'pounont ] n. Joff, ¥4, A

dismantle [ dis'maentl] vt. 2% (FLE§), $RIF, PFE

assemble [ o'sembl] v. 223 MR AL, H£E, £+ n d4
nut [nat] n. $28F; MEXMATEIN; MERFRMIET; BRI vi. RIBR



