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Chapter I Machinery and Mold
Manufacturing

Unit1 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
machinery[”. 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
combination 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 weldingm. Proper
application of these machine elements depends upon knowledge of the force on the structure and the
strength of the materials employed.

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 established the most suitable dimensions for common structural and mechanical parts.
Through standardization, 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'neifen]n. A&, 45ty

individual [indi'vid3ual] adj. ¥UHET, &AM, AN, FEERR
component [kem'psunent] n. Joff, HfF, B4

dismantle [dis'meentl] vt. Z3i# (HL2%), H5IF, P

assemble [@'sembl] v. %¥%, B, 4G £, £ n 4
nut [nAt] n. SEEE; MEXSATEON; AMEMRIG RS BRI vio SRIBER
bolt [boult]n. #FAE; (1], EAFAI) il

gear [gio]n. {X#%, FE; fkahdE, AR

cam [keem]n. %8, fROEE; FEBL SERL, DITEAR

lever [lizva]n. ALHF, =M, #AEF

shaft [fa:ft]n. FES}; N A&ahih, Bekeih: il

machinery [ma'[imeri] n. Al CEFKD, Bl

perform [pa'form]v. $47, 5,

associate [o'soufieit] v. BtH, A, S, &

key [kiz]n. B, HIEE, JFK; B B PHR

subassembly [sAba'sembli] n. &1, #H44F, Pl

coupling [kaplin] n. e, BeAhds: WRaids, B

clutch [kIAt[]n. BA5a%, BERIA: JCREE

fundamentally [fande'mentli] adv. (A) A |

hub [hAb]n. (46 #: dlv: A

rotate [rou'teit]n. (fHFEA) ek oliEE 5)

evolve [i'volv]v. #fk, 4% JFRE, K&, JEIT

pulley [puli]ln. #i5e (4); W4 ik

rivet [rivit] n. 4T v Bz, W

weld [weld] v. & n. 548, 4

reliability [ri'laia'biliti] n. A 5gtk, Z4tE, #EMTE

estimate [eestimeit] v. flitt, A%, V&, W, vFr
expectancy [iks'pektonsi] n. {3, Tl

thoroughly [Oareli] adv. 54x#l, 787, MWK

standardize ['steendadaiz] vt. bRk, Gi—brifE; brE, RHE
establish [is'teeblif] vt. i, HlE: AL, €176, 74 fEE
dimension [di'menfan]n. JUF, JUE; u[, Ui

bushing [bufin]n. #1%£; Hief: Bk W] (4% &Y
uniformity [mju:ni'formiti] n. #2550, —&iE

automotive [0:te'mautiv] adj. HZIHI, HLBNH

crank [kreenk] n. Hhf

refertoas BN, MG U SEER: Friie: R3K



Notes

[ 1] 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 machinery.

P DG, WARAENURSE ST, sl LIS BMGUREE . W8k, SR, Da%e. M4 A
S ] B —— T AT B bR AE T

WiW]: the building block, #JH; BIA; #fF: Chdfe) Joff X

One team has made tiny transistors—the building block of computer processors. — /N4 Uil
H N, i A —— L i A 2 2R ) T

[2] Sometimes certain elements are associated in pairs.

B0 AT RELR 2 1 O AF L 2500 1A

BiH: be associated with, tge-eA7K; Wk XUi:

I associated with him in business. &5l (k2 .

These concerns may be associated with strong feelings such as anger or shame. X4/ SR ]
etk . ZEHZ R EUNG 4 R0k

[3] The most common example of a machine is a gear, which, fundamentally, is a
combination of the wheel and the lever to form a toothed wheel.

PEIC: LS T B A %e, & 9ebr o thAS 7RI AL et A7 A %8 1

wi: which 51'FAERREMETENT], B gear, A E to form a toothed wheel /45
R

[4] The supporting structure may be assembled with bolts or rivets or by welding.

P SCPREE KT R A s T ol i R ] e A i

Ui by welding 177 IR, be assembled with, [fiee-ee+ %23, Xn:

The bookcase can easily be assembled with a screwdriver.

XA — 4R 22 ] 5 T MR 28 Sy 22 ke K

Exercises

I. Answer the following questions.

1. What is a machine element? Which is the most common machine element?

2. What are other fundamental machine elements?

3. Which machine elements are standardized in the automotive industry?

II. Place a “T” (true) or an “F”(false) beside the sentences according to the text.

1. Gears are used as building blocks for the construction of most devices, apparatus, and
machinery.

2. A pair of gears with different numbers of teeth will rotate at different speeds.

3. Spur gears and bevel gears are different in their applications because their shapes are
different. ;

4. The most common machine element is the gear from which other fundamental machine
elements have developed.

5. A coupling is a machine element, which joins two shafts.



6. All machine parts have been developed into standardized designs.

III. Translate the following sentences into Chinese.

1. The most common machine element is the gear, which combines the feature of the wheel
and the lever to form a toothed wheel.

2. The hardness of a gear determines its ability to resist wear.

3. Manufacturing engineers have centered their efforts on the development of standardized
elements.

4. These parts are produced in large quantities with a high degree of perfection at reduced cost.

Translating Skills

MEEEENIESHE

BIPE R —FP PR OIE, BIRRE AR R A AR, H 5 — MBS RIA K. KBRS
WD) B A SR R AE R N B SR, AEYI R A ZEAL L, REF IS B R SGE SRR S
PR, IR PR AT T

— BERNRE

FHE DB B PR AE rT RS 0“8 sE, Tl PO~

B, EARBSETIRCNE, FELAEEERA AR RE K, AR
BERAESIEM: L SHRFRIRFF R AE g, RERIHAKEH .

W, BPFRPRSCGE S BAURR S, ARG,

RS NURARF AR, SRR SESETIAEN, B A A, A,
I 25 JELAE R N 2 Uk TR R 2 T R S il

1. The electric resistance is measured in ohms.

D HURR ST HH BRI 2 )

TEPE: HL BEL A0 5 B KR

2. All metals do not conduct electricity equally well.

Wik 2MEEA T HEMELL.

EVE: AP & R AR LT 3 .

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

IEVE: Hpg—HBGE, WRTHRR L . {

4. Some special alloy steels should be used for such parts because the alloying elements make
them tougher, stronger, or harder than carbon steels.

IERE: SHIXRTAF N R LA BRI & &, O &Eu R i & SN LN A
I EITE . 9R B

MU EFIA T G R HE B, AReERMS, HARZEIER: DUEFCME, Ik
BT IE SRR . Hheoh, ENEREAARER L. e, )1 rg “HR” 2o E
sE A, AREHINI .

. RN

BRI T Mk 6 B i (literal translation) FIE ¥ (free translation). H ¥, HlfR



“BEBSE TR, SUBSETECHER” W, &k, 2R FEIAZA, H
A T IR SR

BPERT, AN RIGIEM AR %, RREFERMER, FTESFMREFE. W
XFE AT R, AR BER —Fh 75, BT CAFRATT AT LA B A FH sl R] B 5 F AL
Py

WA T a1

1. Milky Way  #9 CGER) CRATEER: 4F0E)

2. bull’seye L R CRWTHEER: RIS

3. New uses have been found for old metals, and new alloys have been made to satisfy new
demands.

ZEEA THRE, Braefatitiok, DLl E CRARESa H T RE
2 JatEa T B,

4. The ability to program these devices will make a student an invaluable asset to the growing
electronic industry.

XFIXLE AR AL B E TR A ON H 38 8K 7 DNk rP B A4 (X asset
JRE N BER, X EARYE B SCEER “AA ).

= BEPHELERR

FEABRA S MY KR RHEOGE S S AR AL, ME—8, Xgivoe T8
B EEARANZESR . B 9EE DU A, W 304 46 3 46 % 7 i (1
fift, HEETTXEB T Y, MR, BER—ANE, EARZRIEIE T, Hk
AR, b

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

i HEAAUCE T DK EILAATRR .

IEVE: HEHLES T T KRBT M 1 575) .

(3X H! muscles and brains 5| H4 “4&FfN 15575) 7. )

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

IEPE: EAEMROLT, DIARAERE], (EIhRAHEE.

(X5 work, power fEREEENL A 5IE A “Th7. “ThE”.)

3. Like charges repel each other while opposite charges attracted.

IV RERAAHEEF, SRR S, (charge & XA “H#E. mE. R W0
fir 7, FAEEIRE R AT

MELEBIRTRTE, Bdb ek teon, MR, BPFE T RAER . Kigk. B XA
I ESR A Re SR MIE DGR RIR D750, T 2RI B AT B ma i Bk K.

Reading

Spur and Helical Gears

A gear having tooth elements that are straight and parallel to its axis is known as a spur gear. A

spur pair can be used to connect parallel shaft only. Parallel shafts, however, can also be connected

5



with gears of another type, and a spur gear can be mated with a gear of a different type.

To prevent jamming as a result of thermal expansion, to aid lubrication and to compensate for
unavoidable inaccuracies in manufacture, all power-transmitting gears must have backlash. This
means that on the pitch circles of a mating pair, the space width on the pinion must be slightly
greater than the tooth thickness on the gear, and vice versa. On instrument gears, using a gear split
down its middle, one half being ratable relative to the other can eliminate backlash. A spring forces
the split gear teeth to occupy the full width of the pinion space.

Helical gears have certain advantages, for example, when connecting parallel shafts, they have
a higher load carrying capacity than spur gears with the same tooth numbers and cut with the same
cutter. Because of the overlapping action of the teeth, they are smoother in action and can operate at
higher pitch-line velocities than spur gears. The pitch-line velocity is the velocity in the pitch circle.
Since the teeth are inclined to axis of rotation, helical gears create an axial thrust. If used single, this
thrust must be absorbed in the shaft bearings. The thrust problem can be overcome by cutting two
sets of opposed helical teeth on the same blank. Depending on the method of manufacture, the gear
may be of the continuous-tooth herringbone variety or a double-helical gear with a space between
the two halves to permit the cutting tool to run out. Double-helical gears are well suited for the
efficient transmission of power at high speeds.

Helical gears can also be used to connect nonparallel, non-intersecting shafts at any angle to
one another. Ninety degrees is the commonest angle, at which such gears are used.

New Words and Phrases

spur [spa:]n. "“EE; SCHEEY): BdE: BB ve Bih: HESR
helical ['helikol] adj. #ZHEMMHT; BRHELM

spur gear I ENEE

helical gear #R}iA%E

axis ['eeksis] n. B, CJUf]) ek, Hlioazk

axial ['eeksiol] adj. HHI¥), WBET, i A

thrust [Brast] n. [HL] #EJ7; s /s 46 MHE

mate [meit] vt. fFECXS, 68 &iffE n BEHE, ST, BFE
thermal ['®a:mal] adj. #¥), K

expansion[ikspeenfon] n. ¥ 7, JFhE, WK, $ k¥, ¥
lubrication [Jju:bri'keif on] n. ¥H#T

compensate ['kompenseit] v. 24, M, 1R

inaccuracy [in'sekjuresi] n. 5%, RZE

manufacture [imeenju'feektfa] vt. Hilid, M 1; n. =
backlash ['beeklee[]n. #&UkiBH: &AL (\D): JEfe; Janb
ratable ['reitebl] adj. WJPEUTI): nIAEOTA: dLLEBI)
velocity [vi'lositi] n. /&, HMi%; Wk, %

incline [in'klain] v. f#ifR}; #[F; =592



transmission [treenz'mif on] n. 143}, fkif; KUF; Bk

intersect [iinta:'sekt] vt. BiL); HEWT vi. X, MK

pitch [pit[In. (%) F5fE

eliminate [i'limineit] vt. fEFR, WHBR v. PRZ:

split [split] v. B5FF, () I, 4%, /4E n 297, TE
pinion ['pinjon] n. /NA#E

overlap [suva'leep]v. (5P &F/, £S, EE

herringbone [herinbsun] n. A adji AFATHT v. (D) HHTRIE
vice versa R ZIRR

Exercises

Answer the following questions.

1. What is called a spur gear?

2. How backlash on instrument gears can be eliminated? Why?

3. What is the pitch-line velocity?

4. Do you know the advantages of helical gears? Can you give an example?



Unit2 Machine Tools

Text

Most of the mechanical operations are commonly performed on five basic machine tools:
* The drill press;

* The lathe;

* The shaper or planer;

* The milling machine;

* The grinder.

Drilling
Drilling is performed with a rotating tool called a drill. Most drilling in metal is done with a
twist drill. The machine used for drilling is called a drill press. Operations, such as reaming and
tapping, are also classified as drilling. Reaming consists of removing a small amount of metal from a

hole already drilled. Tapping is the process of cutting a thread inside a hole so that a cap screw or
bolt may be threaded into it'"’.

Turning and Boring

The lathe is commonly called the father of the entire machine tool family. For turning
operations, the lathe uses a single-point cutting tool, which removes metal as it travels past the
revolving workpiecem. Turning operations are required to make many different cylindrical shapes,
such as axes, gear blanks, pulleys, and threaded shafts. Boring operations are performed to enlarge,
finish, and accurately locate holes.

Milling
Milling removes metal with a revolving, multiple cutting edge tools called milling cutter.
Milling cutters are made in many styles and sizes. Some have as few as two cutting edges and others
have 30 or more. Milling can produce flat or angled surfaces, grooves, slots, gear teeth, and other

profiles, depending on the shape of the cutters being used”’,

Shaping and Planing

Shaping and planing produce flat surfaces with a single-point cutting tool. In shaping, the
cutting tool on a shaper reciprocates or moves back and forth while the work is fed automatically
towards the tool'™. In planing, the workpiece is attached to a worktable that reciprocates past the

cutting tool. The cutting tool is automatically fed into the workpiece a small amount on each stroke.



