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Part 1l Practical Writing

Section A: Types of Views

Engineering drawing is a graphic language shared by people in different nations. It deals with the
means of representation of a designer’s idea by line styles or specific symbols on the plane. In engineering
environment, drawings or views are chosen to describe physical objects like machine parts. Therefore, only

the minimum number of views or drawings is used to portray the size and shape of an object completely.

1. 1 Basic Views

The First-angle Projection
The first-angle projection is widely used and makes a standard in China. In the first-angle projection,
an object is supposed to be positioned in a square box, and the image of the object from six viewing
directions creates six projected orthographic views on the principle planes, that is, each view of the object is

1
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drawn on the opposite side of the box (Fig. 1-1). Frequently, in industry, three views are chosen to represent
the shape of an object. They are top, front and left side views. Imaginatively, the top view is seen directly
from above, the front view is drawn by looking straight at the front, and the sight of left view is on the right
side of the object (Fig. 1-2).

Bottom

Fig. 1-1 Six Principle Views

Top Top
Left £ Right Rear % Front
Bottom Bottom
Rear
[
Left Right
Front

Fig. 1-2  Three Views

Auxiliary Views
An auxiliary view is another orthographic projection on a plane (not one of the six primary planes). It
is used to show a slanted surface in true size and shape of an object. When necessary, the auxiliary view will
be combined with a partial view. One of its features is that the projection on a plane is perpendicular to one

of the principle planes (Fig. 1-3).

2y,

ta

C
SSIE

Fig. 1-3  Auxiliary Views of an Object
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Partial Views
Principle views are generally used to represent an object. If some part of an object isn’t shown clearly
and it is not necessary to draw the whole principle view, but to project the local part of the object to the

principle plane, we can get a projection view of this part, called partial view as shown in Fig.1-4.

Fig. 1-4 Partial View

1.2 Sectional Views

A simple object may have an invisible and complicated internal design, while a view “in section” can
clearly display the detailed structure. A sectional view is supposed to have a cutting plane. Its front part is
removed to make the internal features visible. Representations of this kind are specified mainly by full and

half views.

Full View
A full view is derived from a cutting plane passing entirely through an object. The resulting section

will show the whole model on the datum plane (Fig. 1-5).

Fig. 1-5  Full-sectional Views of an Object

Half View

If the cutting plane cuts only half-way across an object, usually symmetrical, a half view of the section

3
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appears. A sectional view of this type deals with the representation of both the interior and exterior

construction of a symmetrical object, as shown in (Fig. 1-6).

s
L)

C )

Fig. 1-6 Half-section View of an Object

1. 3 Broken Views

From a geometric point of view, a broken view is an orthographic projection of an object from the
position of a plane. View of this type is used to display only a cross-section of a body for a particular view
(Fig. 1-7). More plainly, it is supposed to cut through an object along a cutting plane, where the parallel

cross section can be drawn.

HRBRERA (A 7
|—>
- L
2
+—t=1—71 \ -
- L’a) b)

Fig. 1-7 A Broken View

H New Words

1. auxiliary /o:g'ziliort/ 2. 5HBIE), #NIAY 8. geometric /d3o'metrik/ 2. JUA] (2% ) Y

2. combination /kpmbinerfon/ n. 254, BRE 9. graphic /grefik/ «. EFEH), KR

3. complicated /komplikertid/ . 2= ; MEAFAL 10. interior /m'trorre/ #. N ; 7. NHE

4. datum /dertom/ n. 23, %Rl FeuEm 11. internal /m't3:nal/ 2. NFER; [ENEY

S. detail /diterl/ v. FER, 4Hid; » 40, HEIE 12. minimum /minmmem/ 2. /M ; 7. F/ME

6. exterior feks'trorto/ «. AMNBHY, FEIH M ; 13. orthographic /o6o'greefik/ 2. IEATHI; HLRHY
n. AN, 14. partial /pa:fal/ 2. 343, JETRAY

7. feature [fitfo/ n. ¥FAE; 450, 15. perpendicular /p3:pen'dikjule/ 2. T H K ;
v. - BRRE BT n. BB
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17.
18.

19.
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plane /plem/ ». F1ai; o @), f°F representation /reprizen'terfon/ n. FB, Fid

portray /po:'trer/ v. §#i%%, FHimE 20. section /'sek(on/ 7. #XIHi; WA

project /pra‘'dzekt/ v. 5% specification /spestfrkerfon/ 7. A% ; #EEH$H
/'prodzekt/n. Ji5 21. specify /'spestfar/ v. $85%€ ; AU

represent /reprizent/ v. B ; itk 22. symmetrical /stmetrikal/ 2. XS}FRAY; 1570

B Technical Expressions

1. auxiliary view $HBIFLIE 8. projection view %
2. broken view Wi & 9. projection-plane %%
3. cross-section HIYIE ; FEAEHE 10. section view/drawing | &
4. engineering drawing T2 [&] 11. section-lining FJH 2%
5. full view £ H A 12. sectional view F#HE
6. half view HHE 13. the first-angle projection 5F—l A=
7. partial view JSERALE
B Notes
1. Engineering drawing is a graphic language shared by people in different nations.

TR R SR A AT TR B — P2 ETE S
) “shared by people in different nations.” 33t 50 R EITEVEE W, BIHRTTEIAYSEIT1H a graphic
language, #H4F & M),

. ... and the image of the object from six viewing directions creates six projected orthographic views

on the principle planes ...

<+ RN 6ANJ7 18] BB 5 P AR PR O LE B S A -

One of its features is that the projection on a plane is perpendicular to one of the principle planes.

ER—ANEERHME R : —A Pl B ARG 5 HAR A A SO — AR L.

... it is not necessary to draw the whole principle view, but to project the local part of the object to the
principle plane.

2SR B AN B2, AT — R R A B

not ... but hj—[8 EL5H#)

A sectional view is supposed to bave a cutting plane.
TR A — A BRI .
to have a cutting plane A E NIHEVEETEAMNEE

A full view is derived from a cutting plane passing entirely through an object. The resulting section will

show the whole model on the datum plane.
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L EE S R, SRR IR TR, TR R0 AR R bR R AN Y R
it
passing entirely through an object AL/ RIRIEVEN Tl from Y SE TR AME I

7. In mechanical drawing, a broken view is also an orthographic projection of an object from the
position of a plane.
PUbEz P, D P R T B IEEE

8. More plainly, it is supposed to cut through an object along a cutting plane, where the parallel cross
section can be drawn.
SR, BRI A RS AT, (OSETIR ALBTEARZ: T
where5 |5 ¥ — A AERR TP E T N A)Eia cutting plane,

Exercises

I. Tell whether each of the following statements is True ('T') or False (F).

1.

Engineering drawing is a graphical language that communicates ideas and information from one
mind to another.

In engineering environment, three views are enough to show fully the size and shape of an object
completely; these drawings are the top, front and left side views.

The first-angle orthographic projection is an illustration technique in which up to six pictures of an
object are produced.

A view “in section” is one obtained by imaging the object cut by a cutting plane, the front portion
being removed in order to show clearly the interior features.

An auxiliary view is derived from projecting to an inclined surface at an angle larger than 90, or
more inclined plane.

A broken section needs to remove a section between two points in order to make the two remaining

sections close together.

. Not all views are necessarily used, and the determination of what surface constitutes the front, back,

top and bottom depends on the projection used.
In the first-angle projection, the “top” view is pushed down to the floor, and the “front” view is

pushed back to the rear wall.

II. Match the items listed in the following columns.

1.
2.
3.
4.

minimum a. inside of something

feature b. supplementary

complicated c. characteristic

internal d. not easy to understand or analyze
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5. partial e. aflat or level surface
6. plane f. only a part; not total
7. expose g. to make visible
8. auxiliary h. the least possible quantity or degree
9. incline i. outside part of anything
10. exterior j. to cause to lean; slant

II. Fill in each blank with a proper word beginning with the letter given.

Section Drawings

Many objects have 1. ¢ interior structure, which can’t be clearly shown by
2.m of front, top, side or pictorial views. Section views enable the engineers to show the
3.1 in such a way. Features of section drawings are cutting-plane symbols, which show where
4.1 cutting planes are passed to produce the sections, 5. a section-lining which

appears in the section view on all 6. p that have been in contact with the cutting plane. When
only a part of the 7. o is to be shown in section, conventional 8. r such as a revolved,
rotated or broken-out section is used. Thus, 9. c engineering drawings will be combination of

top and front views, and 10. p or pictorial views.

IV. Translation (Chinese to English).

1 AR R e P L SR AP 5 R HE B AH —FhFBL. (deal with)
2. fEfiliEl, aH HHERE B LB R IE—RTEAR . (portray)

3. BTFHDLAES, SFAERBIAE TSR SC IR (derive ... from)

4. FIRLIEATLEBE T SR I B — R N TRAR 5 . (enable)

Section B: Mechanical Drawings and Dimensioning

Mechanical drawings can be classified in two ways. They are recognized as detail drawings and
assembly drawings. However, before they are recommended for manufacturing, dimensioning and

identifying are required.

1.4 Dpetair Drawings

A detail drawing is obtained by taking a portion of an existing view and gives complete information for
the production of a part. So it is necessary to be indicated with clear specifications, such as, relevant codes,
size tolerances, heat treating requirements, finished surfaces, and manufacturing materials (Fig. 1-8).
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| o h Technical Requirements
N 1. UnlabelledFillet R3
l j 3 2. Cleansing the surface of the Castings Before
28
Cartographer
Pump Body
Checker
Material: Amount Ratio

Fig. 1-8 A Detail Drawing

1. 5 Assembly Drawings

Assembly drawings show how different parts go together according to a parts list. There are several
types of such drawings: design assembly drawings, working assembly drawings, unit assembly drawings,
installation diagrams, and so on. A general assembly drawing deals with the parts of a machine or machine

unit assembled in their relative working positions (Fig. 1-9). A set of working drawings should include
detail drawings of all parts and all relative information.

1. 6 Dimensioning

As the purpose of an engineering drawing is to convey the ideas of the designer to workshop, any
drawing must be given adequate information, so a part can be made. Before they are introduced to the
workshop, careful identifications and labels should be given for the final product or process. Thus, the
complete, detailed specification of the elements is required for the completion of this stage of design. In the

detailed stage, the task will involve describing the size, shape, orientation, color, material and so on.
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Fig. 1-9 A General Assembly Drawing

H New Words

1. assemble /o'sembl/ v. ZENL; 5 6. indicate /mdikert/ v. 51 ; PR
assembly/o'sembly/ . JERL; L 7. label /lebl/ v. fy---bRiE; n. 2

2. classify /klestfar/ v. 532%; 4355 8. orientation /orien'terfon/ 7. Jifi; EIM]
classification/klesifr'kerfon/ 7. 5328; /3% 9. process /'pravses; prov'ses/ 7. i3 FE; FEFF;

3. dimension /drmenfon/ 7. K=F, REE; o brE v JIT; AbFE

4. finished /fmift/ 2. $5INTIZH; 52 TH 10. relative /relotv/ 2. 5 R &M ; FHXTHY

5. identify /ar'dentifar/ v. iR%); WHE 11. standard /stendod/ 7. bRifE; 7KUE
identification/ardentrfr'kerfon/ 7. 6%€; AIH]

Bl Technical Expressions

1. assembly drawing Z5HC 4. general assembly drawing S3EEC ]

2. design assembly drawing ¥ it35EL A 5. installation diagram Z23&[F|

3. detail drawing ZH4-F] 6. working assembly drawing jifi T3£HC &
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B Notes

1. They are recognized as detail drawings and assembly drawings.

BN R o

2. A detail drawing is obtained by taking a portion of an existing view and gives complete information
for the production of a part.
FAFIER: BV L L — iR A e fe e B (5 B R A .
existing FEPAESI WEE T o

3. A general assembly drawing deals with the parts of a machine or machine unit assembled in their
relative working positions.
SR PR — PR EHT A RN S R A AR B B R
assembled in their relative working positions Feid R AlEIE, FEAPVEERE, MY T E1EMA) which
are assembled in their relative working positions.

4. In the detailed stage, the task will /nvolve describing the size, shape, orientation, color, material and so on.
PR B TAERXIZAFORS . AR T, Bl MretEs st s ireaiing .
involve “CUIF"E I, JEHEBI AT,

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

10

1.

Among the variety of engineering drawings, is recognized as an acceptable standard in
today’s modern manufacturing industry.

A. the detailed drawing B. the assembly drawing

C. the sectional drawing D. the multi-view drawing

. What differentiates a detailed drawing from an assembly drawing is that

A. it should be given complete information for the manufacturer, describing the work with the
adequate dimensions to the part’s size

B. it should be given more views to portray the size and shape of an object

C. it is unnecessary to show shop operations

D. it should be given an additional assembly drawing for manufacturing the part

. Which of the following statements does the classification of the assembly drawings not include?

A. Multi-view drawings. B. Design assembly drawings.
C. Working assembly drawings. D. Installation diagrams.
is called detailing stage.
A. Selecting the kinds of components that will be used to make the process or product
B. Revision and further improvement of the product
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C. Finding and using information in machine design
D. Showing dimensions and describing the shape of objects
5. Engineering drawing is referred to “universal language”. It can be understood and used by
A. people interested in art and languages
B. engineers and other technical personnel associated with the engineering profession
C. groups and nations in farming and fishing industry

D. those who live outside the space of the earth

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

specified indicate identify finished assemble
deals construction involve recognized classify

1. There are two classes of drawings. They are detail drawings and assembly drawings.

2. The parts must be manufactured within the limits.

3. Raw materials make up only a small proportion of the cost of the product.

4. Fundamentally, engineering design with the process of problem solving.

5. The cracking of the ice a change of temperature.

6. They needed to the object and make sure it would actually be a UFO because UFO is an
unidentified flying object.

7. When you buy furniture from IKEA, you must it yourself.

8. The matter is serious because it your reputation.

9. Elements are usually as metals or non-metals.

10. In a developed city, such as Beijing, wherever you go, you see building under

IIL Translation (English to Chinese).

1. Layout drawings of different types are used in different manufacturing fields for various purposes.

2. As the purpose of engineering drawing is to express graphically the ideas and information necessary
to others, many drawings must show dimensions so that workers can manufacture parts that will fit
together.

3. Usually, a set of working drawings includes a detailed drawing of all parts and an assembly drawing
of the complete unit.

4. A typical general assembly drawing should include specific use of sectioning and identification of

each part with a numbered balloon.

1
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I.

10. A broken section needs to remove a section between two points make the two remaining

IL

Paritlll Jliste

Fill in the blanks with what you have heard on the recording.

1. Engineering drawing a graphic language shared by people in different nations.

2. It deals with the means of representation of a designer’ idea by lines or marks the surface.

3. Only the minimum number of views or drawings is to portray completely the size and
shape of a part.

4. Generally, there are principle views to represent a machine part.

5. In industry, three views are usually to show fully the shape of an object.

6. Even a simple object may an invisible, complicated internal design.

7. A front part is removed, and the remainder exposing the interior features.

8. A full view is derived the cutting plane passing entirely through an object.

9. If the section of an object is symmetrical, typically, a partial view will be used, , tWo views

are sufficient to detail the internal design.

sections close together.

Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recording.

An engineering drawing is a type of 1 , used to represent a designer’s idea by

lines or marks 2 . Its purpose is to accurately and clearly seize all the geometric
teatures of a product or a component. The end goal of an engineering drawing is to convey
3 that will allow a manufacturer to produce that component. The process of

producing engineering drawings, and the skill of producing them, is often 4 as

technical drawing, although technical drawings are also required for disciplines that would not

ordinarily 5 as parts of engineering.

IIl. Read aloud the following paragraph.

12

Engineering drawing is a graphic language shared by people in different nations. It deals with
the means of representation of a designer’s idea by lines or marks on the surface. In engineering
environment, drawings or views are chosen to describe material objects like machine parts. Therefore,

only the minimum number of views or drawings is used to portray the size and shape of a part

completely.
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IV. Describe the following pictures of the first-angle projection in your own words.

This part is to test your ability to do practical writing. You are required to write a short passage to

describe the first-angle projection according to the pictures in exercise IV.

13
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Section A: Limits, Tolerances and Fits
2.1 Limits
2.2 Tolerances
2.3 Fits
Exercises

Section B: Interchangeability and Dimension Measurement

2.4 Interchangeability
2.5  Dimension Measurement

Exercises

Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Limits, Tolerances and Fits

Limits, tolerances, and fits are essential factors used in engineering design and modern manufacturing.

Whatever dimension an engineer specifies on a drawing is, the priority for both shopmen and inspectors is
to treat them with great care.

2 . 1 Limits

Limits refer to the maximum and minimum values in dimensions of a component. The extreme
dimensions are known as Upper limit (the greatest size) and Lower limit (the smallest size). For instance, if
the nominal diameter of a hole is 20 mm and the limits of size are expressed as 19.99/20.04, then any work
not over 20.04 mm, nor under 19.99 mm, is acceptable.

14
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2 » 2 Tolerances

ESes

Elei
Tolerance. It is given to the workshop to achieve a given hole

The difference between upper and lower limits is called

dimension. Tolerances might be indicated to be bilateral or

tolerance

unilateral. For example, when the tolerance is both above and

tolerance

below the nominal size, it is said to be bilateral (Fig. 2-1).

Generally, tolerances are commonly expressed in fractions

of millimeter, and the millimeter is invariably divided into shaft

microns (= 0.001 mm). For example, if a shaft with a nominal

diameter of 20 mm is provided to fit a hole, the tolerance of

the smallest size

the shaft might be dimensioned with a range from 19.92 mm

the greatest size

to 20 mm, and the hole might be specified from 20.08 mm to

nominal size
20.16 mm. This results in a clearance fit between 0.08 mm and

. Fig.2-1 R 7 Limi d Tol

0.24 mm (largest shaft mating the smallest hole or smallest ' epresentation of Limits and Tolerunces
shaft mating the largest hole). Consequently, the size of the tolerance ranges for both the shaft and hole is

located at 0.08 mm.

2.3 Fits

A fit occurs when we practically mate two parts, such as mating a shaft in a hole. Fits can range from

clearance, interference to transition (Fig. 2-2).

Clearance Fits

When a shaft is smaller than a hole, and loose in running or sliding, it is said to be a clearance fit.

Transition Fits
"Transitional fits occur when the shaft is either larger or smaller than the hole in a mating part. These

fits would allow either a small amount of clearance or interference.
Interference Fits
Interference fits (press fits) exist when a male part is larger than a female one and they have to be

forced together under pressure without any additional keys or setscrews.

€S

shaft ><§ es
ES ES ¢ ] j ES shaft |
4 EI hole | 4 EI hole . ‘ + EI hole el
0— z 0— 0—
s = ’ ‘
shaft

ei

Fig.2-2 ‘Types of Different Fits
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H New Words

16

1. bilateral /bar'letoral/ 2. A ajfy; AGHAY 8. maximum /maksimom/ 7. Fx FPREE;
2. essential /r'senfal/ #. BRI, AT WK o mRARRRAY
n. SERT; BE 9. micron /'markron/ 7. ¥k
3. fraction /frekfon/ n. 53%%; /Nak4 10. millimeter /milmmi:ta(r)/ 7. 22K
4. invariably /m'veartob(o)ly/ ad. ANVASH; B 11. nominal /nomial/ 2. 4 X )
S. locate /lov'kert/ v. % 7E; Ik 12. occur /o'’k3:/v. KH; I
6. loose /lus/ 2. WA, ANEH 13. priority /prar'oritt/ 7. PG FERE; DLl
7. mate /mext/ v./n. BtE; BE; &R 14. unilateral /junrletoral/ 2. B THIAY; B
Technical Expressions
1. clearance fit [B]fRHBL S 7. nominal size JFR [FrFR] KT
2. fit Bl 8. press fit JEAL&
3. interference fit 33 &5 9. setscrew [EEIE 24T
4. key B2, #&, & 10. shaft HLhE
5. limit $ZFE 11. tolerance A%
6. nominal diameter @ [F7FR] B 12. transition fit 3 JEARL S
Notes
1. Whatever dimensions an engineer specifies on a drawing is, the priority for both shopmen and
inspectors is to treat them with great care.
Toit TARNTEERE EARTER 2 AR, DI RGN 5 76 8 22 IR I\ L ) 25 BE SR 6 18
Efil,
2. The extreme dimensions are known as Upper limit (the greatest size) and Lower limit (the smallest
size).
XFPARBR RO BAR A _EARBR RS (e kR ) AR ARRR RS (/RS
3. ...when the tolerance is both above and below the nominal size, it is said to be bilateral.
----- YN T BRI I E R, RISAX 22,
4. Fits can range from clearance, interference to transition.
BLE ] 3 ARG . S SRl A
5. When a shaft is smaller than a hole, and loose in running or sliding, it is said to be a clearance fit.
LR N AR B TR, WA BRE A
6. Interference fits (press fits) exist when a male part is larger than a female one and they have to be
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forced together under pressure without any additional keys or setscrews.
BESER TSI, TR WE R, MAZHSMIEESERE TR E, %
LS VSR LU

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

1. The maximum and minimum sizes in part dimensions are limits between which the actual part
dimension must fall.

2. When the tolerance is indicated all on one side of the nominal, it is said to be bilateral.

3. Since it is impossible to machine a part to an exact size, a designer must specify an acceptable range
of sizes.

4. Allowance is the unintentional difference between maximum limits of mating parts to accomplish
the desired fit.

5. Fits can range from free running to sliding, where a certain amount of clearance exists between
mating parts.

6. "Tolerances for press fits can become very critical because parts can be easily damaged by attempting to

press them to fit if there is an addition, and press fitting physically deforms the parts to some extent.

II. Match the items listed in the following columns.

1. loose a. two-sided

2. mate b. constantly

3. bilateral c. not tight-fitting

4. indicate d. to pair

5. invariably e. point out

6. maximum f. necessary

7. nominal g. something deserving first attention
8. occur h. to take place

9. priority i. existing in name only

10. essential j. the upper limit of variation

II. Fill in each blank with a proper word beginning with the letter given.

Tolerancing
Since it is impossible to produce a part to an 1. a size, a drawing must be specified
with an 2. a limit of sizes, which will enable the 3. m part to fit and function

17
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as intended. The maximum and 4. m sizes in part dimensions are limits between
which the actual part dimension must fall. The difference between the maximum and minimum
limits is 5. t , or the total amount by which a part tolerance may vary. Tolerance on
6.d is often indicated by 7. s a limit, or by plus and minus notations. With plus and
8. m tolerancing, when the tolerance is both above and below the 9. n (true
theoretical) size, it is said to be bilateral (two sides). When the tolerance is 10. i all on one

side of the nominal, it is said to be unilateral (one side).

IV. Translation (Chinese to English).

L T AFRRSS b T ZE, R 22, 2 22 50 Tl AR R — i, kA 3
/s (whereas),

2. fEHEE R, AR WA EEENEVIN R, A 80 TAEEMHT T (have
relation to ... ),

3. FHE AL AEELE . FELA . FERL SRS A (be classified into ... ),

4. BESRA PR SEBR RSHIOZEEA K ATRE, AR AR AR it — A ol LIESZ BARER R ST (specify).

Section B: Interchangeability and Dimension Measurement

2 .4 Interchangeability

Fits between two parts are the top priorities whatever manufacturing method may be used. The basic
function of mechanical design is to make the manufactured parts interchangeable. That is to say, each part
must be made and inspected within the specific limits, so as to fit into any other machine or mechanism of
the same type.

The advantages of interchangeability enable the factory to reduce producing cost, assembly time,
and facilitate replacement of worn or defective parts. In many cases, however, complete interchangeability
cannot always be satisfactory, but fitting allowance may meet the design demands perfectly. Even on heavy

machinery, such as a large diesel engine, a considerable degree of interchangeability is usually achieved.

2 - 5 Dimension Measurement

The dimension determining of a part on a drawing should be measured many times during the
manufacturing process. Whether a part, such as a shaft or a hole, is produced to the standard simply
depends on checking if the part is within the limits of size.

In practice, the selection of methods, standards and instruments for gauging or measurement

18
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is consequently based on the shape or feature of a part. Although there is a big family of measuring
instruments available, from the elementary rule, calipers to modern Pulsed Eddy Current technology,
proper education and preparation for workers or inspectors are necessary in achieving a satisfactory

dimension accuracy.

B New Words

1. consequently /konstkwantly/ z4. J\Tfii; Kb

. defective /di'fektrv/ 2. B HENY; FRIREY
TR )
. facilitate /fo'stltert/ v. i 5 F; FITF; BT

6. instrument /Instromont/ 7. 45t; T-BX
. interchangeable /nto'tfemdzobl/

. W] BT

. manufacture /menjufaktfo/ v./z. Hli&k; MIT

4. function /fagkfen/ n. THEE, 1EH 9. standard /stendod/ z. FRifERY; 7. briE; IS

5. gauge /gerds/v. MIE; » bRER; Hig; BM

Bl Technical Expressions

1. caliper K4T; IR 4. fitting allowance EL &A%

2. diesel engine ZEHiAL 5. interchangeability B] B 14

3. dimension measurement <1l & 6. Pulsed Eddy Current fikipiRifi
B Notes

1. That is to say, each part must be made and inspected within the specific limits, so as to fit into any

other machine or mechanism of the same type.
SIS, DN E AL E RN TITRE A R AR BRSSP R A, DU RE 5 Hofth
[l — 2R P s SRS EAI 5

2. In many cases, however, complete interchangeability cannot always be satisfactory, but fitting

allowance may meet the design demands perfectly.

SRIAELELEOL T, MBS HHRERANRE S, (UL A ZEHREMR G i 2 B 25K o

3. The dimension determining of a part on a drawing should be measured many times during the

manufacturing process.
TEMTERE, B —ADZAF RS RS SO &
.. determining of a part FEPHESF TR, EXBEHEER, BiHH O Edimension,

4. Whether a part, such as a shaft or a hole, is produced to the standard simply depends on checking if

the part is within the limits of size.

—ANEAR:, DAL B], bR = e A A I T AR R AR IR R HEE DL
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Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

1.

"To make the part interchangeable, each individual part must be produced
A. to a size that will fit the mating part in the correct way

B. to an actual size

C. to the nominal size

D. to mate any other machine

. With a maximum limit of 1.001 mm. and a minimum limit of 0.999 mm,

A. the tolerance would be 0.003 mm
B. the tolerance would be 0.0002 mm
C. the tolerance would be 0.0003 mm
D. the tolerance would be 0.002 mm

. Considering the inaccuracy of machining processes, we are difficult to get an actual dimension after

machining. Therefore,

A. tolerance was set for the acceptable variation of size
B. dimensions may meet the design demands perfectly
C. limits can answer the question well

D. a considerable degree of deviation is allowed

. With exceptional accuracy, the Pulsed Eddy Current technology in metal strip gauging

and corrosion defect detecting.

A. was an old method used a century ago
B. has opened up a new dimension

C. is only a very common method

D. is rarely used by engineers or manufacturing workers

. In many cases full interchangeability cannot always be achieved, but is often perfectly
satisfactory.
A. deviation B. maximum C. allowance D. fitting conditions

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

20

facilitating function defective manufacture
gauging standard process consequently
. Interchangeable manufacture is in quantity produced articles, and it has extended its

principles to the production of every field such as aircraft and ships.

. The most important of limits is to make interchangeable parts be produced.

. Pulsed Eddy Current technology has effected the dimension in metal strip gauging and

detecting.
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4. The advantage of interchangeability in service in repair is well known and universally
accepted.

5. After all the components had been done, we had to consider the assembly sequence of real components
after process.

6. In extreme precision engineering, the required fit is too fine to be obtained directly from a

machine

7. When light or special alloy parts, considerable errors may be introduced, particularly on
long parts.

8. Mr. Foster has never touched the Science of Heat Treatment of Metal. , he knows very

little about it.

IIL Translation (English to Chinese).

1. Allowance applies particularly to fits, as in the case of a hole and a shaft. It is the intentional difference
between maximum limits of mating parts to accomplish the desired fit.

2. With Pulsed Eddy Current technology, it is possible to measure, in real time and in line, dimensions
and other attributes of a part with exceptional accuracy.

3. The ISO standards are designed to be independent of any one language and thus much symbology is
used to overcome any reliance on any language.

4. 'To make the manufactured components interchangeable, each individual component must be made
to a size that will fit the mating part in the correct way.

Listeningtand/Sp

I. Fill in the blanks with what you have heard on the recording.

1. Limits, tolerances, and fits are used in engineering design and modern manufacturing.

2. Limits the maximum and minimum values in dimensions of a component.

3. The difference between upper and lower limits is called Tolerance. It is given to the in
achieving a given dimension.

4. When the tolerance is both above and below the nominal size, it is to be bilateral.

5. Afit when we practically mate two parts, such as mating a shaft in a hole.

6. When a shaft is smaller than a hole and loose in or sliding, it is said to be clearance fit.

7. Since it is impossible to a part to an exact size, a designer must specify an acceptable range
of sizes.

8. When two parts mate or are in an assembly, a tolerance becomes vitally important.

9. Fits can from free running or sliding, where a certain amount of clearance exists between

mating parts.
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10. Many times a machinist is with press or interference fits. In this case two parts are forced
together.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you
have heard on the recording.

GD&T (Geometric dimensioning and tolerancing) is 1 on mechanical

drawings. It is used to define the nominal geometry of parts and assemblies, to define the
allowable variation in form and possibly 2 , and to define the allowable variation

between features. All dimensions must have a tolerance. Every feature on every manufactured

part 3 , therefore, the limits of allowable variation must be specified. Plus and

minus tolerances may be applied directly to dimensions or applied from a general tolerance block

or general note. For basic dimensions, geometric tolerances are indirectly applied in a related

Feature Control Frame. The only exceptions are for dimensions marked 4 , stock or
reference.
Dimensioning and tolerancing shall completely define 5 and allowable

variation. Every dimension and tolerance is required to define the finished part on the drawing.

IIL. Read aloud the following paragraph.

Limits, tolerances, and fits are essential factors used in engineering design and modern
manufacturing. Whatever dimension an engineer specifies on a drawing is, the priority for both
shopmen and inspector is to treat them with great care. Transitional fits occur when the shaft is either
larger or smaller than the hole in a mating part. Interference fits (press fits) exist when a male part is
larger than a female one and they have to be forced together under pressure without any additional keys

Or Setscrews.

IV. Answer the following questions in your own words.

1. What is tolerance?
2. What is fit?

3. Are there any good points of tolerance in manufacturing?
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You are required to write a corporate profile. Some words are given in order to better your writing.

AINEIORS B I AT 420, MBS A mIIFRl S5 . VRAES — 0y &) BRH A S A R A 20 7

Key words: 1. Company name: Shanghai Machinery Co., Ltd.
2. Established: 1957
3. Location: Pujiang Hi-tech Park, Jiading District
4. Major products: NC machine tools and components
5. Scale: 1,000 employees: 6 PhDs; 45 engineers with Master’s degrees;100
highly skilled technicians; 100,000 m’; five workshops; one showroom;
one R&D center
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Part] Reading and Translating
Section A: Metals and Its Properties
3.1 Metals and Alloys
3.2 Mechanical Properties of Metals
Exercises
Section B: Nonmetal Materials

3.3 Polymers

3.4  Composites
3.5  Ceramics
Exercises

Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Metals and Its Properties

As far as engineering materials are concerned, both metals and alloys are chemical elements. They are
crystalline when they are in the solid state. With good ductility, desired strength, and other advantages in

mechanical properties, metals and alloys are main engineering materials in structural use.

3 . 1 Metals and Alloys

In the Periodic Table of Elements by a Russian chemist, Dmitri Mendeleev, about half of the elements
are metals. Metals are usually divided into two groups: ferrous and nonferrous. In contrast to ferrous,
nonferrous metals do not contain any iron. Copper, aluminum and chromium are some examples.

From the standpoint of commerce, however, an absolutely pure metal has never appealed to engineers,
such as pure iron, which is too soft for machine parts. And of all these metallic elements, only a few are

suitable for the engineering purpose. Cast iron and alloy are the most common metals in use. An alloy is
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a mixture of two or more metals. For example, steels are alloys of iron and carbon by adding one or more
small amounts of the following elements: nickel, chromium, manganese, silicon, tungsten and so on.

Carbon is the most important element in steel. It determines the mechanical properties by the
adding percentage of carbon. In this connection, low-carbon steels (less than 0.25%), with better forming
properties, are usually used for low-strength products. And medium-carbon steels (0.25%-0.60%) can meet
the requirement of forgings, strength and ductility for mechanical parts or machines; while high-carbon
steels (0.60%—1.7%) are good materials for tools and dies.

Among such a large number of metals and alloys, each type has a personality of its own. Hence, in
the choices of the proper metals, it is essential to understand the recent engineering standards and datum

available.

3 . 2 Mechanical Properties of Metal Materials

Mechanical properties of materials are tests of how a material actually responds to acting forces or
loads. The main properties involve the following: strength, hardness, elasticity, plasticity, ductility, and
toughness.

Strength properties include tension, bending, compression, torsion, shear and fatigue. As the
mechanical strength represents the ability of a material to withstand the maximum loads or forces before
yield, it is an important item in the tests of mechanical properties.

Hardness refers to the resistance of a metal to indenting or penetrating forces by an indenter. The
commonly used methods for hardness testing are both Brinell and Rockwell.

Elasticity is the ability of a material to resume its original shape after the loads are removed. Some
parts like springs should possess this kind of quality.

Plasticity refers to the ability of a material undergoing non-reversible changes of shape in response to
applied forces before being deformed.

The quality of ductility shows the ability of a material undergoing permanent changes of shape in
destructive testing.

The property of toughness expresses the ability of absorbing mechanical energy from the external.
Strength and ductility determine the toughness of a metal. By this definition, copper is by far tougher than

cast iron.

Bl New Words

1. appeal /o'pil/ v. F&--HIOE; FlEE--H) 7. penetrate ['penttrert/ v. ZF%5 ; BE

LB (to) 8. permanent /p3:monant/ 2. 7K AH); FFAK
2. crystalline /kristolam/ z. FafARH 9. resume /i'zjum/ v. BHIFLG; KE
3. destructive /dis'traktrv/ 2. BEIR (1) ) 10. standpoint /'stendpomt/ 7. W& ; 7.3
4. external /iks't3mal/ 7. SNE; . HNERIEY 11. undergo /ando'gav/ v. &5, E3%; B%
5. forge /fod3/ v. Bhi; ThiE 12. withstand /wid'stend/ v. #Y; &34
6. indent /m'dent/ v. YIF|ARAR 13. yield /jild/ v. JEAR; Hr=
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Bl Technical Expressions

26

2 B9 N ey g e =

alloy 54 10. manganese %

carbon & 11. mechanical properties HURERE
cast iron 5%k 12. metal &)

chromium 4% 13. nickel £

copper i 14. silicon fif

die PP 15. strength properties 5RFEEPERE
ductility ZEfEH 16. toughness #JtE

elasticity #{4E 17. tungsten

hardness i 5

Notes

. In the Periodic Table of Elements by a Russian chemist, Dmitri Mendeleev, about half of the

elements are metals.

P AR - | IR T R RE S, RAF TR RERTE.

HORERE - GHOLIELED - 135K (1834 — 1907 ) B HMbR, NIRRT
JEIAFRAN (18694F)

From the standpoint of commerce, however, an absolutely pure metal has never appealed to

engineers, such as pure iron, which is too soft for machine parts.
MBI AR, TR IR et i< w2 ARG, HLInaigk, d T HORER A5 ok
ML AT

For example, steels are alloys of iron and carbon by adding one or more small amounts of the

following elements: nickel, chromium, manganese, silicon, tungsten and so on.

i, BOEPAMBRE G4, HAPiAN TR LR BT STk B 8. B A%,

Mechanical properties of materials are tests of how a material actually responds to acting forces or loads.

FHEHE) 122V RE R SRINE —RibPEHIEH T sl i B4 Hh B SEBR B o

Strength properties include tension, bending, compression, torsion, shear and fatigue.

SREERFVECRIDIMN . S WP . Y. SYUIRBURST SFRRE .

Elasticity is the ability of a material to resume its original shape after the loads are removed. Some
parts like springs should possess this kind of quality.
SRR —PPRHE 800 JE RE VAL IS ARSI RE ST o SSRGS A T, W HL 8RR RE

Plasticity refers to the ability of a material undergoing non-reversible changes of shape in response
to applied forces before being deformed.

BIVESR B AP ST R H S AN T ST B AR T fE
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8. The quality of ductility shows the ability of a material undergoing permanent changes of shape in

destructive testing.

I JtERER AR — AP BHEBIA TN R p R R AMETE AR AR Z RE S

9. The property of toughness expresses the ability of absorbing mechanical energy from the external.

WEIR (GE—APEL) TR RELIREER) BE

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

L.

® Nk

Although plain carbon steels work well for many uses and are the cheapest, they cannot completely

fulfill the requirements for some work.

High carbon steel contains from 0.3% to 0.5% of carbon.

Carbon is the most important element in determining the mechanical properties of steel.

The most practical means of increasing the strength is by adding some carbon.

Shear strength refers to how well a part can withstand two equal forces acting in same directions.

"Torsional strength is the ability of a part to undergo forces to cause the body to twist.

In the tensile test, the material is loaded in such a way that tensile forces are brought to play in it.

Impact strength is the strength of a material when subjected to high rates of loading, usually in

bending, tension or torsion.

II. Match the items listed in the following columns.

._.
e

A A A ol o

standpoint
appeal
forge
withstand
yield
penetrate
resume
permanent
destructive

external

connected with the outside

to take back again

to resist or endure successtully

to form by a mechanical or hydraulic press
to be attractive or interesting

a point of view

to give way to pressure or force

= R S -V N

lasting or remaining

ruinous

. e

j. to enter or force a way into

IIL Fill in each blank with a proper word beginning with the letter given.

Hardening and Tempering

When steel is heated above the lower critical temperature of 721C, the carbon begins to
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1.d in the iron and form a solid solution. When this solution of iron and carbon is suddenly
2.¢ , a new microstructure is formed. This is called Martensite (& [&f4). Martensite is very
3.h and brittle. It is quite unstable, and must be tempered to 4. r internal stresses

in order to get useful ductility and 5. ¢

Tempering is a 6. p of reheating a hardened steel part. The 7. h the
tempering temperature is used, the softer and tougher the part 8. b . A part should be
tempered as soon as 9. p after hardening, and not be allowed to cool completely, since the

untempered part contains very high 10. i stresses and tends to split or crack.

IV. Translation (Chinese to English).

1 EEpRR R — TP SRR &4, HSIREALT2.11%, (contain)
2. FJRBPUIGRE RSO THPIBEE ST . (pull ... apart)

3. YU IR B EHE S R S8 AL N VR T R HRBLRE ST o (resist)
4. YU SR RZHEEIVIEE ST . (withstand)

Section B: Nonmetal Materials

Nonmetallic may be classified into two groups: organic and inorganic materials. The former are either
from the nature like wood, leather and rubber, or by chemical process such as polymers and composites.
And the latter include ceramics, glass, carbon and graphite and so on. Although nonmetallic is inferior to
metallic in strength and toughness, low electric and heat conductivity, lightness and corrosion-resistance

make them universal.

3 . 3 Polymers

Easy softening and melting are the outstanding advantages of polymers in manufacturing various
products. All polymers, taking plastics for example, can be divided into two processing groups:
thermoplastics and thermosetting.

When thermoplastics are heated to a flowing state, they are molded by ways such as compression,
injection, extrusion, lamination or casting. The products of thermoplastics are shaped in the mold, and
solidified by cooling in order to remove them without distortion.

Unlike thermoplastics, processes of thermosetting are an irreversible chemical reaction. At room
temperature or under heat and pressure, the reactive agents are compounded into thermosetting materials

and cause them to set up. Of course, the resultant material will not flow or be softened by heating.
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3.4 Composites

A composite is the combination of two or more materials, such as fiberglass, metals, ceramics, and
polymers. When combined, the different components produce a new material with enhanced mechanical
properties.

Both thermoplastics and thermosetting polymers can be combined with fibre, mineral or other
materials to form advancing composite materials. These composites are widely used in aerospace or defense
applications. For instance, polymer matrix composites with greater specific strength and stiffness are
finding growing acceptance in the design of modern aircraft structures in the Joint Strike Fighter and the
Boeing 787.

3 . 5 Ceramics

Ceramic materials are made by shaping and then firing a nonmetallic mineral, such as clay, at a high
temperature. Obviously, each ceramic material has its own benefits and weaknesses. Despite brittleness or
poor toughness, ceramic materials possess superior properties including hardness, high strength, durability,
electric insulation, particularly heat, and corrosion-assistance. These benefits make ceramic items very
popular in civil and military use.

With the development of reinforced ceramic matrix composites and improvements in processing
techniques, however, new high performance ceramics have directly replaced many metal parts. An

important example is the ceramic turbocharger in automotive applications.

H New Words

1. agent /exdzont/ 7. ii{F; fCHE 11. fibre /'fatbo/ n. TF4E; Mk
2. automotive /o:to'mootrv/ 2. IRZEN); H ik 12. inferior /in'frorte/ 2. FEE0Y; 2

S 13. injection /in'dzekfon/ 7. {F:5}; AN
3. brittleness /britlnts/ 2. Jififh, N 14. insulation /ansju'lexfon/ 7. 46%%
4. clay /Kley/ . Kit; e+ 15. irreversible /1rr'va:sobl/ 2. ANGER Y
5. component /kam'pavnont/ 7. ¥t ; 5y 16. military /militort/ adj. ZZHEH); ZEHBY
6. compound /kom'pavnd/ v. B &, L& 17. mineral /mmoral/ 7. BYy; # 4

/kompavnd/ ». tLEW) 18. organic /o'genik/ 2. HHLHY; B
7. compression /kom'prefon/ n. K45 ; HRYE 19. resultant /ri'zaltont/ adj. YEAZERM A
8. distortion /dis'to:fon/ 7. FHHH; FE ST 4 ]
9. enhance /mha:ns/ v. ¥y, 5 20. superior /sju'prorte/ n. F &% a. LRI
10. extrusion /eks'tru:zon/ 7. 3¥H,, EH AR

B Technical Expressions

1. casting #{f; & 3. composite &Yy
2. ceramic F&ZHIH 4. conductivity f£5tE; E5XK
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5. corrosion-assistance HiJEH 11. reinforced ceramic matrix composites

6. fiberglass BIELT 4 Han e B L T SRR

7. graphite 4 12. thermoplastics I3

8. lamination & F 45 13. thermosets P LK

9. nonmetallic IEEBYR 14. turbocharger jR§HE E 2

10. polymer f55> ThHE
Hl Notes

1. The former are either from the nature like wood, leather and rubber, or by chemical process such as
polymers and composites.
HIE B RN EH AR PRI, AR . B RAREE, s] b5k, a7 REM &S
B

2. All polymers, taking plastics for example, can be divided into two processing groups: thermoplastics

30

and thermosetting.

PrA s TREAEL, DIBEREA IR 73 A2, BT PO R BT o

. Unlike thermoplastics, processes of thermosetting are an irreversible chemical reaction.

HPIEPEIPELARE, PSRRI TR — A el S i SR AR o

At room temperature or under heat and pressure, the reactive agents are compounded into

thermosetting materials and cause them to set up.

TEIRSIAE T, Y SPE PR S e el £k .

A composite is the combination of two or more materials, such as fiberglass, metals, ceramics, and polymers.
EAMEUE M PIFEZ FORREEAPP R ST, et &R, K. REWiRaEkn
CREL

For instance, polymer matrix composites with greater specific strength and stiffness are finding growing
acceptance in the design of modern aircraft structures in the Joint Strike Fighter and the Boeing 787.

o, FLATE e R R P R S B O R E DA A B i e 2 ] —— BRE Bt pL
Bz e 787 RALWLAE I 1 i%Z5h kL o

Ceramic materials are made by shaping and then firing a nonmetallic mineral, such as clay, at a high

temperature.

Mg —Fhih IR ma™, Wkit, BYGTER TR abE: .

. With the development of reinforced ceramic matrix composites and improvements in processing

techniques, however, new high performance ceramics have directly replaced many metal parts.
SR, BEE DL f) A s R ) S SRR & R SO TRt B e e R ZE R B
RREREFZ REM
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Exercises

L

II.

Choose the best answer for each of the following statements or questions according to the text.

1. Metal objects can often be broken down and the metals recycled;
A. thermosetting plastics can only be reused or dumped
B. thermosetting plastics can also be recycled and reused
C. thermosetting plastics cannot be recycled and reused
D. thermosetting plastics can only be burnt or softened
2. Polymer matrix composites are finding growing acceptance in the design of modern aircraft
structures for
A. lightweight, greater specific strength and stiffness
B. the property of elasticity
C. the quality of ductility
D. low electric and heat conductivity
3. High voltage insulators and spark plugs are made from ceramics due to
A. their electrical conductivity properties
B. hardness and toughness
C. compressive strength
D. their high temperature capabilities
4. Although ceramics have been used by man for many centuries, until recently their applications have
been limited
A. due to their manufacturing process B. because of their high cost
C. for their brittleness D. by their mechanical properties
5. A nonmetallic material is generally used because of
A. the minimum cost
B. the required strength, and other properties
C. easy manufacturing
D. all of the above

Complete each of the following sentences with one suitable word or phrase from the box.

agents inferior universal distorted

enhance resultant mold irreversible

1. Despite claims made by skincare manufacturers, the effects of aging are

2. Newspaper readers are usually given a simplified and often version of events.

3. The blast and fire destroyed the whole building.

4. The method of scientific investigation has broken the and led to a new discovery.
5. Personal computers are of interest; everyone is learning how to use them.
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6. The product that was produced did not sell well because it was
7. Sulphur dioxide and carbon dioxide are two common chemical

8. We're using technology to our levels of service.

IIL Translation (English to Chinese).

1. These lightweight materials used in shipbuilding reduce weight above the waterline, thus
minimizing the tendency of the ship to roll in heavy seas.

2. Composites are engineering materials fabricated from two or more constituent materials (matrix and
reinforcement), which remain separate and distinct while forming a new component.

3. The use of plastics to replace metal and other traditional materials is becoming a key strategy in
many markets.

4. It is known that ceramic materials have the potential to achieve mechanical properties equal to or

better than most metals.

pPargiillisteningland|Speaking,

I. Fill in the blanks with what you have heard on the recording

1. From the standpoint of , however, an absolutely pure metal has never appealed to
engineers.

2. Carbon is the most important , determining the mechanical properties by the adding

percentage of carbon.

Among such a large number of metals and alloys, each type has a of its own.

As far as engineering materials are concerned, both metals and alloys are elements.

The mechanical strength is an important in the tests of mechanical properties.

Mechanical properties are the responses of a material to applied forces.

Strength is the of a metal to resist applied forces.

Compression is the opposite of tension with to the direction of the applied load.

D T A A

When a force is applied to a material, it produces a in the material.
10. Some metallic materials show elastic properties up to high stresses, while others have little.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recoring.

Polymer can be broken into two words, poly and mer. Poly means “many” and 7zer means “unit”.

So a polymer is made up of 1 . In polymer science a unit is called 2 monomer
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or one-unit. Monomers are chemical compounds that have the capacity to bond with other

2 chemical compounds. The molecular weights of polymers therefore are

3 large compared to other chemical compounds.

Polymer is an ever 4 of engineering. This field covers 5 of

polymers, from chemical and physical analysis of the material to research of modifying current

polymer materials for usage 6 . Polymer engineering is an important branch of

engineering, when it comes to material 7 , as it provides knowledge regarding

chemical nature of the substance to enable 8 of this material. Since polymer has

replaced many 9 like woods and metals in various applications nowadays, moreover

it is a broad field of studies with 10 possible alteration in the material itself, polymer

engineering is getting more important and prominent in engineering fields today.

III. Read aloud the following paragraph.

From the standpoint of commerce, however, an absolutely pure metal has never appealed to
engineers, such as pure iron, which is too soft for machine parts. And of all these metallic elements, only
a few are suitable for the engineering purpose. Cast iron and alloy are the most common metals in use.
An alloy is a mixture of two or more metals. For example, steels are alloys of iron and carbon by adding
one or more small amounts of the following elements: nickel, chromium, manganese, silicon, tungsten

and so on.

IV. Answer the following questions in your own words.

1. What are often used as engineering materials?
2. Could you tell some uses of ceramic materials in engineering work?

3. How are mechanical properties described?

-

Wiiting

In this part you are required to write a letter for failing to accommodate customers’ requests

according to the following situation.

William JgHE: BT S0Mi % B4 Q235A 16*2500%8510, Hi T =B HEARIR, Fefiifs
BTN IRETEAE T AV, Ak, Q345B 25*W*L(by Baotou Iron and Steel Company) BT, HtE
S5 AT, R ST.
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Dear Mr. William,
Thank you for your order for steel plate Q235A 16*2500*8510

Fortunately, we have Q235B 25*W*L

T look forward to your reply soon.

Sincerely,
Wang Hai
— Sales Representative

AN
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Exercises
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4.3 Shafts

4.4 Other Components

Exercises
Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Transmissions

Transmissions, shafts, bearings and other components are examples of machine elements that are used

in a wide variety of different applications. Transmissions are set to reduce or increase a speed-torque to
a suitable output; shafts, bearings and other components are also equipped in all kinds of machinery and
mechanical devices.

Mechanical transmission systems are sets of mechanism arranged to transfer rotational torque from
one part of a mechanical system to another. Usually, they are classified into gear driving, belt driving as well

as train driving systems according to their features respectively.

4. 1 Gear Drives

In a mechanical transmission system, gears as mechanical components are designed to transmit

rotational force to other gears at different speeds, torques, or in different directions. According to their
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construction and arrangement, gears of unequal diameters can be combined to produce a constant drive, so
that the rotational speed and torque of the second gear are different from those of the first.

Gear drives are the most common of all types of drives. They are used for transmitting rotary motion
from one shaft to another with teeth. The accurately shaped teeth mesh with the teeth of another gear
to provide positive-motion drive. The different types of gear drives have been developed for different

purposes as follows:

a. Spur and Helical Gears
If the shafts are parallel, three types of gears are provided for use, that is, spur, helical and herringbone
gears. Spur gears are the simplest type. They are generally used on drives requiring moderate speeds to
parallel axles (Fig. 4-1-4).

Fig. 4-1 Internal Gears Fig. 4-2  Spur Gears Fig. 4-3 Helical Gears Fig. 4-4 Herringbone Gears

b. Bevel and Hypoid Gears
Bevel gears are used, when two shafts are at right angles to each other and their centerline extensions
intersect. The transmission of power between them is served by the bevel gearing. However, some bevel
gears are at angles other than 90 degrees. Hypoid gear is another kind of bevel spiral gear used for non-
parallel and non-intersecting shaft axes, especially designed to operate with shafts at 90 degrees, as they

were originally developed for rear-axle automobiles (Fig. 4-5-6)

Fig. 4-5 Bevel Gears Fig. 4-6 Hypoid Gears

36



Unit 4 Machine Elements G

c. Spiral and Spiral Bevel Gears
Spiral gears are capable of connecting two shafts that are nonparallel and nonintersecting; spiral bevel

gears can be used as straight tooth bevel gears and higher speeds and quieter operation (Fig. 4-7-8).

d. Worm Gears
Gears of this type are used for crossed shafts usually at right angles. In operation, the worm turns the
worm wheel, and the teeth on the worm mesh with the teeth of the worm wheel, thus producing a positive-

motion drive. They are less noisy and vibration-sensitive than the other types of gear drives (Fig. 4-9).

Fig. 4-7 Spiral Gears Fig. 4-8 Spiral Bevel Gears Fig. 4-9 Worm Gears

e. Rack and Pinion
A rack and pinion is a pair of gears which convert rotational motion into linear motion. The circular
pinion engages teeth on a flat bar — the rack. Rotational motion applied to the pinion will cause the rack to
move to the side, up to the limit of its travel (Fig. 4-10-11).

Pinion

Rack
Side View (Rack and Pinion)

Fig. 4-10-11 A Rack and Pinion

4 .2 Belt Drives and Chain Drives

a. Belt Drives
Belt drive is widely-used methods of transmitting power from one shaft to another with pulleys and
belts. They are not only used for parallel shafts but for crossed shafts as well. And they also feature simple
construction, silent operation, less vibration and shock transmission. When compared with gear driving

and chain driving, they are likely to slip when overloads are applied, and they occupy more space and larger
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center distance.
There are several typical belts for this kind of drive: open-belt, cross-belt, serpentine belt, and quarter-turn
belts (Fig. 4-12-13). Two popular types of belts used for the drives are flat belt and V-belt (Fig. 4-14-15).

c. Serpentine Driven

\
©
b. Cross Driven d. Quarter Driven
Fig. 4-12  Open/ Cross Driving Fig. 4-13  Serpentine/Quarter Driving

Fig. 4-14 Flat Belt Fig. 4-15  V-belt

b. Chain Drives
Similar to the open-belt drives, chain drives are fit for parallel shafts at larger centre distances than
those of gearing drives. With a chain connecting sprockets (wheels) on the driving and driven shafts, both
the input and output rotation of shafts can be driven in the same direction or in the opposite direction.
However, their velocity ratio transmitted from one shaft to another depends on the size of the two
sprockets (Fig. 4-16-17). Although chain drives are distinguished by good efficiency and no slip (unlike belt
drives), the contact between the chain and the tooth on the sprockets is often noisy.

Single
Steel

Figs. 4-16-17 Chain Drives
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H New Words

1. applicable /eplikabl/ 2. W& ; B W HAY 10. occupy /'pkjopar/ v. 5 H; 540
applicable to &HF 11. opposite /ppazrt/ 2. XFTHIH; FH)
2. centerline /'sentolatn/ 7. HHr2%, 12. overload [ouve'loud/ v. [HikBER; ». #BZX
3. distinguish /dis'tmgwif/ v. KA; HEl 13. shock /[ok/v. ZZh; = FTd5; IR
4. efficiency /r'ftfonst/ n. %R ; K 14. similar /'stmile/ 2. FHLIEA s Z34LIAY
5. extension /ik'stenfon/ 7. 2EK:; P T similar to 5---AH{
6. feature /fitfof n. FHE; BF; 15. slip /slip/ ./ v. i&f8; 1&3h
v A IR, 16. torque /tok/ n. J358; HEEN
7. intersect /mto'sekt/ v. FEWT; FHAS 17. velocity /vo'lositt/ 7. BEJE, R
8. mesh /mef/v. Wi&; FHIA S 18. vibration /var'breifon/ n. JRz); $%3h

moderate /mpdortt/ 7. FEE; WY

B Technical Expressions

1. bevel gear BhA#S; HEiES 10. quarter-turn belt drive B A48 B IKzh
2. cross-belt drive A8 X 3 IKz) 11. serpentine belt drive ¥¢ 7 3Rzsh
3. flat belt FERH7 12. shaft #li; #RY
4. gear th#t; (LA 13. spiral gear Y2hEV4E
5. helical gear ¥@Ri5% 14. sprocket $515%
6. herringbone gear A\ FEH# 15. spur gear IE%
7. hypoid gear X B HE 5% 16. V-belt V-2 5 ; =T
8. open-belt drive JFR ZHi1£3h 17. worm wheel HH%%
9. pulley {E%; Faie 18. worm WafT; WAL
B Notes
1. According to their construction and arrangement, gears of unequal diameters can be combined to

produce a constant drive, so that the rotational speed and torque of the second gear are different
from those of the first.

A HZ R E, BRSNS UGBS, FPAREEE, DEiRE— ME3hdeE
HARANE] TR — AR A LA T

so that the rotational speed and torque ... 5|'FHZE—APLERIRTENG), BREUE DI,

Bevel gears are used, when two shafts are at right angles to each other and their centerline extensions
intersect.

LA B L H S OB IE AT, WR R4

Spiral gears are capable of connecting two shafts that are nonparallel and nonintersecting.

WRIE AT FE RENS EERE AN A T WA AZ ) Al
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4. In operation, the worm turns the worm wheel, and the teeth on the worm mesh with the teeth of the
worm wheel, thus producing a positive-motion drive.
WA AE LR Slede, FHA SEHVHEN S, HI = TeiE 323tk .

5. And they also feature simple construction, silent operation, less vibration and shock transmission.
ENEEAZM R TSN AL T IFEE RIRF A

6. When compared with gear driving and chain driving, they are likely to slip when overloads are
applied, and they occupy more space and larger center distance.
Uikt Rk eahtitt, SJHABE RN, BOFRUA nT BT, HeAh, eI AR 2 ) B
%2, HOEEEHRE R,

7. Similar to the open-belt drives, chain drives are fit for parallel shafts at larger center distances than
those of gearing drives.
I, sEULah b ide el G SR O RS , 1 T AR Rkl A 43l o

8. With a chain connecting sprockets (wheels) on the driving and driven shafts, both the input and
output rotation of shafts can be driven in the same direction or in the opposite direction.
M — 2R HE TR IRl 5 Sl b B BRI RS, ke N S e B Bl 1) T DU [
(1, dnTLURAHR Y .

9. However, their velocity ratio transmitted from one shaft to another depends on the size of the two
sprockets.
KI5 ) ) 2 2301 G RARAE A R B R /NSRRI E B

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

40
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1. Spur gears are the simplest and most expensive type used on drives requiring moderate speeds.
2. Some bevel gears are at angles larger than 90 degrees.

3.
4

. The worm turns the worm wheel and the teeth on the worm mesh with the teeth of the worm wheel

Spiral gears are used for connecting two shafts nonparallel and nonintersecting.

so as to provide a positive-motion drive.

Belt drives are used only for parallel shafts which are unfit for crossed shafts.

6. Compared with gear driving, belt drives are likely to slip when overloaded.

Like the open-belt drives, both the input and output rotation of shafts are always driven in the same
direction.

. We can distinguish chain drives from belt drives by good efficiency and no slip.



Unit 4 Machine Elements G

II. Match the items listed in the following columns.

1. precision a. an excessive load

2. moderate b. a heavy blow

3. applicable c. tofillup

4. overload d. alike though not identical

5. shock e. to perceive or indicate differences

6. occupy f. contrary to another

7. similar g. the ratio of the effective or useful output

8. opposite h. exactness

9. distinguish i. of medium or average quantity or extent
10. efficiency j- appropriate

IIL Fill in each blank with a proper word beginning with the letter given.

Cams
Cams are widely used 1. ¢ in mechanisms. Driven by a motor, a cam can change
2.¢c motion into reciprocating motion.

Technically, a cam is designed and manufactured for specific purposes. Although the cams
are quite different in 3. s and types, all of them work in a 4. s way. As in the
5.c of plate cam, when the cam on the shaft is rotated and 6. ¢ , the follower
is driven to move 7. t two strokes (BDC™ to TDC" and TDC to BDC). The follower is
connected to 8. 0 parts on the machine to complete a desired action. The direction of the
follower 9. d on the position of the framework. If the follower loses 10. ¢ with the

cam, it will fail to work.

*  BDC (bottom dead center) FE M,
* TDC (top dead center) [4E 5

IV. Translation (Chinese to English).
1. [ERE0 25 B H T RhARer) Ot 5l b (applicable to)
2. WHERNE S EBE, HEIREN 5 R FIKE EEAAHZEALL . (similar to)
3. FAIFER T LU PRI XA X 3 oK. (distinguish)
4. XFBOHHCRATHUHAIEAE . (opposite to)
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Section B: Shafts and Other Components

4 . 3 Shafts

Shafts usually refer to those relatively long elements of round cross section. They are used for the
receiving and transmission of rotary motion and are subjected to torsion, bending, or a combination of the
two.

Among various shafts, we classify them into crank and straight shafts, which are either solid or hollow
in shape. Hollow shafts are more expensive and weigh relatively less than solid shafts, but their strength is
comparably similar. Fig.4-18 shows the typical shafts.

e -—e>—7  a. Plain Transmission
Er } . { DI I b. Non-rotating Truck Axle

i
i

c. Railway Rotating Axle

-Hc_a-[— ———ﬂ:ﬂj—- d. Stepped Shaft

8 —ﬂ:}]:%‘ ¢. Machine Tool Spindle

[ 1] M f. Crankshaft
|8 .

1 1 }——‘u

Fig. 4-18 'Typical Shafts

Rolling Bearings

In the family of bearings, either the rolling bearings or the sliding bearings have their own advantages,
but none of them can satisfy all the requirements. However, which is better suitable for use depends on
their respective characteristics in a particular case of application. As in the case of rolling bearings, they are
almost maintenance-free, less heat producing, and must be provided with adequate mounting, lubrication
and sealing.

A rolling bearing consists of two rings (inner and outer ring), the rolling bodies (balls, rollers, barrels
or needles), and separator. The roller runs in grooves of the rings, the bearings adjust themselves to small
amount of angular misalignment in the assembled shaft and the separator keeps the roller evenly spaced
and prevents them from touching each other. Fig. 4-19 shows the structures of different types of rolling
bearings.
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a. Ball Bearing b. Roller Bearing c. Needle Bearing d. L-MPL201 Bearing

Fig. 4-19

4.4 other Components

Other fundamental machine elements have been evolved for applications in specific construction.

They are clutches, springs, couplings, shaft accessories and so on.

A clutch is a device for quickly and easily connecting or disconnecting a rotary shaft with coaxial shaft
(Fig. 4-20).

Driven
Machine

Fig. 4-20-21 A Clutch Device

Springs are load-sensitive, energy-storing devices which are useful
for various purposes. They deform under an external force and return to
their initial state when the load is removed.

A coupling is a connecting mechanical element for transmitting
torque, which serves permanent or semi-permanent connection between
the ends of adjacent rotary shafts (Fig. 4-22).

Shaft accessories include keys, splines and pins. Their main function

is to restrain relative rotational movement.

Fig. 4-22  Couplings
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H New Words

B S U R S

2 g2 N &

10.

adjacent /o'dzersont/ 2. SFUTHY; $EITH)

advantage /od'vantids/ ». i3 AFISHE

bend /bend/ v. Z5il; JEIR

characteristic /kaertkto'ristik/ 2. 5545 Y ;
WA 0 REPE; ARAE

combination /kombr'nerfon/ n. Z5&; &7

crank /kraenk/ 7. HH

deform /dr'fom/v. (f#i) A5E

evolve /r'volv/v. (ffi) KJ&; (fif) Bk

external feks'tz:nl/ 2. SNEEY; 7. AN

fundamental /fando'mentl/ 7. FEREAY 5
- N

. groove /gruv/ n. MIFE; o FFHETF
12.

hollow /holov/ 2. 2585 M ; » I; EiE

B Technical Expressions

—_ =
—_— O

P O

ball bearing ER5HhAK

barrel bearing [RIAE4H#&
bearing Hi7&

clutch E43%

coaxial shaft [F].0a
coupling BRfhES

crankshaft il

key 4

machine tool spindle L%
needle bearing 5§l

. non-rotating truck axle JEfEFEHE 25

H Notes

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

initial /i'ntfal/ 2. A ; ». WEKRETFHE:
lubrication /lu:brr'kexfon/ 7. JEE
misalignment /'mrsslarnmont/ 7. A%}
mount /mavnt/ v. %%, ik
respective /ris'pektrv/ 2. 43R FHK)
rolling /rovlm/ a. NI, #3hH)
seal /sil/ v. BF
semi-permanent /,semI'p3:monont/

o ERA () B B
solid /'solid/ z. SEUHY 5 [EAARH 5

n. [k Ak
subject /'sabdzikt/ v. fdJE N T
subject to flifilR b\ ; {2
torsion /'to:fon/ 7. ¥4E; 545

pin £

plain transmission 3@
railway rotating axle FiE iEsEH
roller bearing 5

rolling bearing JEZhH&

shaft accessories #iffIffH4F
sliding bearing & h4&

spline 7£5#

spring 543

stepped shaft T4

1. They are used for the receiving and transmission of rotary motion and are subjected to torsion,

bending, or a combination of the two.

EANVHRAESZ R AR RS S AR SZ A BT A0S il B2 e A PR 5 77 o

2. Asin the case of rolling bearings, they are almost maintenance-free, less heat producing, and must be
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LURBACA ], ERNULPRRLER, ANokdh, natmezse., HEHEEEoR.

3. The roller runs in grooves of the rings, the bearings adjust themselves to small amount of angular

misalignment in the assembled shaft.

RUAEME RIS, SOl 5 SO 8] MBLI) & M B IR 22 B AT T

4. ... and the separator keeps the rollers evenly spaced and prevents them from touching each other.
<o B ST AR R Y S S BT R LA (BRI AH EL A% o
keeps the rollers evenly spaced JEa iR IIEETEMEAMYH)H, evenly spaced i 25 i RIIEVER R
the rollers B £}E .

5. Springs are load sensitive, energy storing devices which are useful for various purposes.

PRI B B AFRER BT, HAEARR) 2.

6. They deform under an external force and return to their initial state when the load is removed.

RN, G WRE BRERIRES.

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

1. Although a hollow shaft is somewhat more expensive, it weighs a solid shaft of comparable
strength.
A. considerably less than B. much more of
C. absolutely less than D. as much as
2. Compared to sliding bearings, ball bearings have the advantage of
A. small evolution of heat for same load B. simple and almost maintenance-free
C. permanent lubrication D. both A and B

3. Which of the following statements is TRUE according to the text?
A. The self-aligning ball bearings will take care of large amount of angular misalignment.
B. The bearings adjust themselves to a lot of angular misalignment in the assembled shafts.
C. A bearing can adjust itself to large amount of angular misalignment in the assembled shaft.
D. Bearings can not be adjusted to a small amount of angular misalignment in the assembled shaft.
4. Which of the following statements is NOT TRUE according to the text?
A. Springs change their forms under an internal force and return to their initial state when the load
is removed.
B. The chief characteristics of a spring are the ability to stand large deflections without failure and
to recover its initial size and shape when the load is removed.
C. A spring deforms under an external force and returns to their initial state when the load is

removed.
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D. Springs are of the components which can largely change their sizes and shapes without failure

and return to their initial state when the load is removed.

. For what purpose does a coupling mainly serve in machine construction?

A. To minimize the harmful effects of shaft misalignment.
B. To effect a permanent connection between adjacent rotating shafts.
C. To connect the ends of adjacent shafts.

D. To reduce the intensity of shock load from one shaft to another.

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

10.

N R e

subjected to applicable to similar to opposite adjust ... to
distinguish ... from feature evolve mesh classify
According to shapes of shafts, we the crankshafts the usual straight shafts.

Axles are the support of stationary, rotating machine parts, but do not transmit any torque.
Shafts for transmitting torque are twisting and bending.

If the workbench is too high, you can it suit you.

Chain drives are gear drives, both types transmit a positive velocity ratio.

If you want to go to the machine shop, you should be walking in the direction.

When two gears , the pitch circles must be exactly tangent if the gears are to function
properly.

Although manufacturing industries continued to , it was not until the 1950s that the next
major development occurred.

It’s an Australian company whose logo a red Kangaroo.

Shafts according to their shapes and functions.

IIL Translation (English to Chinese).
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L.

Permanent couplings are referred simply as coupling while those, which may be readily engaged to

transmit power, or disengaged when desired, usually are called clutches.

. Spur gears are used to transmit rotary motion between parallel shafts; they are usually cylindrical,

and the teeth are straight and parallel to the axis of rotation.

Flexible shafts can be bent to small radii without being overstressed.

Clutches are usually mounted between the input to a machine and output shaft from the driving
motor, for starting and stopping the machine and permitting the driver or engine to be started in an

unloaded state.
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PartiijJlisteningtan

I. Fill in the blanks with what you have heard on the recording.

1. The column and base, made from cast iron, the foundation of the complete machine.
2. The saddle has dovetail guide-ways, to provide a to the table in a longitudinal direction.
3. Gear drives are the most of all types of drives, used for transmitting rotary motion from

one shaft to another with teeth.

4. If the shafts are parallel, three types of gears are for use, such as spur, helical and
herringbone gears.

5. Hypoid gears are used for non-parallel and non-intersecting shaft axes, and they were originally

for rear-axle automobiles.

6. Belt drive is a method of transmitting power from one shaft to another with pulleys and
belts.
7. Two types of belts used for the drives are flat belt and V-belt.

8. With a chain connecting the driving and driven shafts, both the input and output rotation can be

in the same direction or in opposite direction.

9. Machine tools that have the capability of in two or more axes are classified as continuous
path.
10. A closed-loop system the actual output with input signal and compensates for any errors.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recording.

Gear drives are the most common of all types of 1 . They are used for transmitting
rotary 2 from one shaft to another with 3 . The different types of gear
drives 4 developed for different purposes. 5 drive is a widely used method of
transmitting 6 from one shaft to another with pulleys and belts. They are 7 used
for parallel shafts but for crossed shafts as well, and they also 8 simple construction, silent

operation, less vibration and shock transmission. When compared with gear driving and chain
driving, they are 9 to slip when overloads are applied, and they 10 more space and

larger center distance.

III. Read aloud the following paragraph.

In the family of bearings, either the rolling bearings or the sliding bearings have their own
advantages, but none of them can satisfy all the requirements. However, which is better suitable for use

depends on their respective characteristics in a particular case of application. As in the case of rolling
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bearings, they are almost maintenance-free, less heat producing, and must be provided with adequate

mounting, lubrication and sealing.

IV. Tell the uses of the following machine elements as many as possible in your own words.

In this part, you are required to complete an Email according to the following information.

A. Sunfloweraaa@tech.com B. J.M.xl, co. @bs.cn

C. Order for spur gears D. Monday, Sept. 18th

E. All the Best F. Dear Mr. Ho
From: 1
Date: 3

To: 2

Subject: 4
5

We are interested in your mechanical products, especially components such as spur
gears, bearings, spring, shafts and other accessories. Would you please send us a brochure
and price list of your products?

Xing Long Company is a special retail business for machine elements and has arranged
the business over 30 years in Shanghai. Our sales network has extended to many other
countries in Asia. Would you consider us as your representative in Asia-Pacific Region?

We are looking forward to your response.
6
Jing Mee
Sales Manager

AN
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Section A: Pumps and Actuators

China is a country with a large population and one of the world’s oldest civilizations with nearly

5,000 years of continuous history. Among the technological accomplishments of ancient China, the use of
hydraulic drive system in Chinese history dates from the beginning of

grain cultivation. The early greatest inventions used on farming may be Actustor TE:
water-powered mills, water-powered trip hammers — the first hydraulic

transmission systems. — W

Hydraulic drive systems make use of pressurized hydraulic fluid to  Control unit

drive mechanical load. A hydraulic drive system involves four basic groups
Power source

of elements, and each group performs a specific function such as the

generation, actuation, and control of pressure and flow and so on. They

are the power source (pumps), actuators (hydraulic motor or hydraulic

cylinder), control unit (valves) and some other ancillary elements. Fig. 5-1  Hydraulic drive system
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5.1 Hydraulic Pumps

A pump is a device for the conversion of mechanical energy into hydraulic power. In this sense, a
hydraulic pump supplies fluid power flow to develop fluid pressure by an electric motor or an engine.

Common types of hydraulic pumps are: gear pumps, vane pumps and piston pumps.

a. Gear Pumps

A gear pump is fixed displacement, for it pumps a constant amount of fluid for every revolution. All
gear pumps fall into external gear pumps and internal gear pumps according to the different meshing.

In an external gear pump shown in Fig.5-2-3, two inter-meshing gears of the same diameter and form
are mounted on separate spindles and housed in a close fitting casing. Inlet and outlet ports are formed
directly in the sides. Pumps of this type have the advantages of high speed, high pressure, no overhung
bearing loads, and relatively quiet operation, and they are often used as lubrication pumps in machine tools,

in fluid power transfer units, and as oil pumps in engines.

Outlet [T~ Inlet

Fig. 5-2  External Gear Pump Fig. 5-3

Inlet Outlet

Fig. 5-4 Internal Gear Pump

In an internal gear pump shown in Fig.5-4-5, a (small) gear is located within an inter gear ring. Pumps
of this type perform better at lower speeds and with higher viscosity fluids than external gear pumps.

Gear pumps are cheap, durable and simple, but less efficient, and mainly suitable for pressures below
200 bar.
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b. Vane Pumps
There are two kinds of vane pumps — fixed capacity vane and variable capacity vane pumps. A vane
pump mainly includes cam ring, rotor and vanes, as shown in Fig.5-6-7. The major advantages of vane

pumps are compact design, reliable operation, uniform flow, and low need for maintenance.

'
Inet Outlet L__ *_ \\ Inlet
[ e 4
— S

el

@ i
A"
N

| O
£
Ry
) Y <

K DT L LT T A S TR 4 D

‘SE'.‘M.?%,U?&!?"{:;'Q&R!’)"‘S;E

B
RS S SR VR A
(I-cam ring 2-rotor 3-vane)

Fig. 5-6 Fixed Capacity Vane Fig. 5-7 Variable Capacity Vane Pump

Common uses of vane pumps are high pressure hydraulic pumps and automotive uses including

supercharging, power steering and automatic transmission pumps.

c. Piston Pumps
Piston pumps are classified into radial piston pump and axial piston pump, as shown in Fig.5-8-9.
Radial piston pumps include pistons, rotor (cylinder body) and cam ring, and they are used especially
for high pressure and relatively small flow area. A radial piston pump has found its main applications in
aircraft and marine industry.

1 2 3

\ NN\

)T

e S N
e TS
4
Fig. 5-8 Radial Piston Pumps Fig. 5-9 Axial Piston Pump
(1-rotor 2-cam ring 3-piston) (1-wobble plate 2-piston 3-cylinder body 4-valve plate)
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Axial piston pumps mainly consist of piston, cylinder body, valve plate, wobble plate and so on. They
have the advantages of being more compact in design, easier and more economical to manufacture; the
disadvantage is that they are more sensitive to oil contamination. Pumps of this type are used in general
industrial hydraulics.

Comparatively, piston pumps are more expensive than gear or vane pumps, but they provide longer life

operating at higher pressure.

5 . 2 Hydraulic Actuators

Hydraulic actuators are used to convert hydraulic power to usable mechanical power output where
required. The main components of a hydraulic actuator include hydraulic cylinders and hydraulic motors.
Hydraulic cylinders (Fig.5-10-11) are the standard forms for linear actuators, as they each are used to give
a linear force through a linear stroke; and hydraulic motors (Fig.5-12-13) are also the standard forms for

rotating actuators, which convert the energy of pressurized liquid flow into mechanical motion.

Fig.5-10 Symbol of Hydraulic Cylinders Fig.5-11 A Hydraulic Cylinder

Fig.5-12 Symbol of Hydraulic Motors Fig.5-13 A Hydraulic Motor

H New Words

1. aircraft /eokra:ft/ 7. IS 5%; KiTwe 6. date /dext/ v. JET---HIAEAR; FHZ

2. ancillary /en'stlort/ 2. §BhEY ; BRI 7. displacement /dis'plersmont/ 7. [i#%; HEE
3. capacity /ko'pestty/ 7. 75 R 8. hydraulic /har'dro:lik/ «. JER); K ITHY
4. convert /kon'va:t/ v. i, .- AR 9. linear /linto/ #. Z&EM; KM

5. cultivation /kaltr'ver[on/ . #Fh; FkEz 10. marine /ma'rin/ 2. {EFH); HEZH)
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11. reliable /rr'larobl/ 2. BI5ER); BI{EHi)
12. supercharging /sjupatfa:dzm/ ». ¥EEWEH)
13. symbol /stmbal/ 7. #F5; bRk

Bl Technical Expressions

axial piston pump f[E]{EFER
cam ring "R, i5H, EF
external gear pump SN &R
gear pump K

hydraulic actuator I EHITITHE
hydraulic brake & EHl3h2%
hydraulic cylinder ¥ HEHL
hydraulic motor & ik
hydraulic transmission system

BEESN RS

2 gY N By ogn e =

B Notes

10.
11.
12.
13.

15.
16.
17.
18.
19.
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. vary ['veorr/ v. BiUAS; A5

. viscosity /vis'kosttt/ 7. ZiH#; itk

watermill /'wotomi1l/ 7. 7K J7 )

internal gear pump FINE TR
light-viscosity silicone oil 1k EREH
piston pump FEER

power steering 3 J1§£[a] 28

pump F; ITSHE

radial piston pump 2} ER

rotor ¥+

valve i®; 5]

vane pump H FZ&

vane £, M h

1. Hydraulic drive systems make use of pressurized hydraulic fluid to drive mechanical load.

WAL B R GURFI TR0 B R IRBI LR 1 2K

2. A hydraulic drive system involves four basic groups of elements, and each group performs a specific

function such as the generation, actuation, and control of pressure and flow, and so on.

BUEAES R I ARATTF N, SANTTIFE RS REEA ERTIEE, . $2itsh . K3

AR B i 4

3. In this sense, a hydraulic pump supplies fluid power flow to develop fluid pressure by an electric

motor or an engine.

MIXAESCESE, WA s LB SR SRR, LU ERRE S

4. A gear pump is fixed displacement, for it pumps a constant amount of fluid for every revolution.

WRFEBRTERR, WAESFAhHIREERAEN.

5. In an external gear pump shown in Fig.5-2, two inter-meshing gears of the same diameter and form

are mounted on separate spindles and housed in a close fitting casing.

MESs-2PR, TEAMGG AR L, BARFEN AN ZRAEA R R ERTRAHIR . RSTFEER)

53



I HLbw i

HHENE S H A58 o

. Pumps of this type perform better at lower speeds and with higher viscosity fluids than external gear

pumps.

XS FEACRARH AR AL AR BE A A L AP S A R SR BE S U

. Axial piston pumps mainly consist of piston, cylinder body, valve plate, wobble plate and so on.

PR ZERE R MAEZE . GLOR . ECIMELFI R SR

. Hydraulic actuators are used to convert hydraulic power to usable mechanical power output where

required.

BRI TTC AR KRR RERAR R T 2400 . m HUAREE i A% L

. Hydraulic cylinders are the standard forms for linear actuators, as they each are used to give a

linear force through a linear stroke; and hydraulic motors are also the standard forms for rotating
actuators, which convert the energy of pressurized liquid flow into mechanical motion.
WUESLRPRESNESATICH:, ENNEd ELnh Rz sh i B4y . i E Sk N s bR 422
BRET e, TR R R b G2 5 .

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

54

1. The watermill, the first hydraulic motor, may be an early invention in the world.

. The ways of classifying elements may be different, but selecting the four basic groups forms a

convenient structure for the definition of hydraulic control systems.

. Hydraulic machinery is machines and tools with fluid power flow to do work.

. Axial piston pump is made with a constant displacement mechanism, to vary output flow for

automatic control of pressure.

. Radial piston pumps are normally used for very high pressure at small flows.

. Piston pumps can provide longer life operating at higher pressure, with different fluids and longer

continuous duty cycles.

. Piston pumps make up most of a hydrostatic transmission, because they are cheap, simple and

reliable.

. Hydraulic cylinders are pressurized by hydraulic pressure and get their power for the hydraulic fluid

under pressure. They transform the oil’s energy to linear work.
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II. Match the items listed in the following columns.

1. hydraulic a. relating to the sea and the creatures living there

2. cultivation b. to change something to make it different

3. ancillary c. something you can trust

4. symbol d. aliquid that does not flow easily

5. linear e. the amount of liquid a container can hold

6. capacity f. in the form of a straight line

7. viscosity g. apicture that has a particular meaning

8. reliable h. additional

9. vary i. the planting and growing of plants and crops
10. marine j. operated by the pressure of water or liquid

IIL Fill in each blank with a proper word beginning with the letter given.

Hydraulic Brake
When the brake pedal is 1. p , a multiplied force is generated from the pedal to a

vacuum booster. The booster multiplies the force 2. a . Then, the force is 3. a to
a piston in the master cylinder and pressure in the hydraulic system increases, forcing fluid
4.t the lines to the slave cylinders.

The slave cylinders include a 5. p of opposed pistons which are forced 6. a by the
fluid pressure (drum brake), and a single piston which is 7. { out of its housing (disc brake).

The slave cylinder pistons 8. t apply force to the brake linings. The force applied
to the linings causes them to be pushed 9. a the drums and rotors. The friction

10. b the linings and drum/rotor causes a braking torque to be generated, slowing the vehicle.

IV. Translation (Chinese to English).

L %) B R G RAEBA KA B SR A BT Al . (vary according to)
2. RAERIMEI B LKA . (date from)
3. XANE L P I L A R S — NS o (make up)
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Section B: Valves and Basic Hydraulic Circuits

Except pumps and actuators, other basic groups of hydraulic power transmission are concerned with
the control valves and hydraulic circuits. Valves are designed to control the direction of pump-flow, the
power level, and the amount of fluid-flow to the actuators. The power level is determined by controlling
both the flow and pressure level. The hydraulic circuit refers to the path through which the fluid flows to
the actuator, then returns to the tank.

5 . 3 Control Valves

Control valves mainly include three categories by function: (1) directional-control valves; (2) pressure-

control valves; and (3) flow-control valves.

a. Directional-control Valves
Directional-control valves determine the routing of the fluid in a circuit. There are two kinds: non-
return valve and directional-change valve.
Non-return valves are used in circuits, or combined in the body of other valves, to provide flow in
one direction only. The simplest type is the spring-loaded ball valve. Its symbol is shown in Fig.5-14.

Fig.5-14 Symbol of Non-return Valve Fig.5-15 A Non-return Valve

Directional-change valves are usually spool valves. It has many types, such as two-position two-way,
or three-position four-way magnetic directional-change valve. A typical symbol of directional-change valve
is shown in Fig.5-16.

=

W,
W

TT
P T

Fig.5-16 Symbol of Directional-change Valve Fig.5-17 A Directional-change Valve
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b. Pressure-control Valves
The common types of pressure-control valves mainly include three categories: (1) pressure release
valves (also called relief valves); (2) pressure-reducing valves; and (3) sequence valves. Symbols of these

three valves are shown as Fig.5-18~5-20.

P, P,
. —
T =
|
: - T W
== [
L L 0 L ‘ L L
LT P, P,
Fig.5-18 Symbol of Pressure Release Valves (direct) Fig.5-19 Symbol of Pressure- Fig.5-20 Symbol of Sequence
reducing Valves (preminded) Valves (direct)

The relief valve is set to open at a predetermined pressure to protect pressure vessels and other
equipment from exceeding their design limits. Pressure reducing valves reduce the supply pressure as
needed for various circuits. And sequence valves control the sequence of hydraulic circuits, to ensure that

one hydraulic cylinder is fully extended before another starts its stroke.

c. Flow-control Valves
Simple flow-control valves work on the basis of restricting the flow with either a fixed or variable
orifice. They mainly include two kinds: throttle valve and governor valve. The symbols of them are shown
in Fig.5-21 and Fig.5-23.

f«

Fig.5-21 Symbol of Throttle Valves Fig.5-22 A Throttle Valve Fig.5-23 Symbol of Governor Valves

Throttle valves regulate the flow of a fluid, which are commonly used in throttling speed control
system. While governor valves are suitable for high speed-load of actuators and speed steadiness of control

systems.
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5.4 Basic Hydraulic Circuits

The aim of hydraulic-circuit design is to carry out the functions of which the system is required. The

tollowing are flow controlling circuits and pressure controlling circuits. They are shown in Fig.5-24 and

Fig.5-25.
Distance
) " Pressure-regulating
0 system ? Valve
Throttle Valve AT 17 I
i &L
L
= L
'Y /
]
- ;E Release Valve (pilot)
Fig.5-24 Flow Controlling Circuits Fig.5-25 Pressure Controlling Circuit (two-stage)

By regulating the orifice of throttle valves, the inlet flow of fluid to hydraulic cylinders can be

controlled.

If a directional valve (e.g. 2/2 way directional change valve) is off power supply, the system pressure

will be controlled through a release valve; when electricity is on, the system pressure will be controlled by a

remote pressure regulating valve.
B New Words

actuate ['=ktjvert/ v. J¥3l; {efdi
circuit /sz:kut/ n. B} ; ZR¥%
exceed /ik'si:d/ v. B BB
filter /filte/ n. /v. i UESS; U8
fuel /fjual/ 2. BREE; BREEH

L T N N R S

B Technical Expressions

closed center circuit ;2%
directional-change valve [ &
directional-control valve J7 [a]35: % |i&]
flow controlling circuit i 23 H [0 ¥
flow-control valve i & 17
governor valve %]

non-return valve E[i] [ig]

open center circuit O IFE

go = 8 Fuoge W =

58

2 go = e

10.

orifice /orifts/ n. ¥L; IR M

predetermine /pri:drts:mm/ v. FilE ; HGHHE
restrict /ris'trikt/ o. FRill; 29K

routing /rwtm/ n. fIREZHE; BEL

spool /spu:l/ n. {H; WAL (Z8) 5 IS

. pressure controlling circuit FE J7#z [0 %
10.
11.
. release valve ji7i I
13.
14.
15.
16.

pressure-control valve & fj# 1
pressure-reducing valve J&E&

sequence valve ¥

spool valve &%

spring-loaded ball valve 3 ER ¥
throttle valve 737 1&
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B Notes

1. Valves are designed to control the direction of pump-flow, the power level, and the amount of fluid-

flow to the actuators.

i PSR R A s iR AR B 3l 7 1) . BB, DU BB e =i 220,

2. The hydraulic circuit refers to the path through which the fluid flows to the actuator, then returns to
the tank.

WD ORISR EPETICE, SNEIR B BT 2 B

3. Non-return valves are used in circuits, or combined in the body of other valves, to provide flow in

one direction only.

LN i 1 SR N (At e 7 e SN B ez

4. It has many types, such as two-position two-way, or three-position four-way magnetic directional-
change valve.

Halo] RS S, Al = A DY i A ) 1

5. The relief valve is set to open at a predetermined pressure to protect pressure vessels and other

equipment from exceeding their design limits.

Tt R B EATETUE FE ) T HTIF,  DLORIPE 2 ds A A B a2 Tl He s Rl

6. And sequence valves control the sequence of hydraulic circuits, to ensure that one hydraulic
cylinder is fully extended before another starts its stroke.

N7 P A e I B (B ), DLORIERHESLAE T — XA aaRT e i (4Rt ) .

7. Simple flow-control valves work on the basis of restricting the flow with either a fixed or variable

orifice.

(S b= o 7l i W T 2 W v R =7 5l I

8. The aim of hydraulic-circuit design is to carry out the functions of which the system is required.

TWUEFEAR ] it 80 H B SCBRRE RSP fa e

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

1. For the hydraulic fluid to do work, it must flow to the actuator or motors, and then return to the

tank, .
A. after the fluid is filtered and re-pumped B. before fluid is filtered and re-pumped
C. when the fluid is filtered and re-pumped D. the fluid is then filtered and re-pumped
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2.

If the pressure rises too high, the fluid may return to tank through
A. apressure relief valve C. a governor valve

B. a throttle valve D. asequence valve

. If a circuit supplies full pressure to the control valves, whether any valves are actuated or not, what

kind of circuit does it belong to?

A. It belongs to an open center circuit. B. It belongs to a closed center circuit.

C. It belongs to a closed-loop system. D. It belongs to open-loop system.

Open center circuits use pumps which supply a continuous flow. This type of circuit can
use

A. reliable, variable capacity vane pumps

B. inexpensive, fixed capacity vane pumps

C. expensive, variable displacement pumps

D. inexpensive, constant displacement pumps

. The path taken by hydraulic fluid is called

A. an oil circuit of which there are a lot of types
B. an electric circuit of which there are several types
C. a hydraulic circuit of which there are several types

D. a hydraulic circuit of which there are only two types

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

© NNk =

carry out work on belong to provide

regulate exceed restrict avoid

We’d better our discussion to matters concerning this hydraulic systems.

Cars must not thirty miles an hour in certain areas.

Customs officers spot check on incoming car.

We science experiments, and inspect and repair any equipment that needs work.
Who does that enormous yellow Rolls Royce ?

As a general rule, you should this kind of food.

The project is designed to young people with work.

In hydraulic system, a is used to regulate the speed of an engine.

IIL Translation (English to Chinese).
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1.

Hydraulic hose is the general description given to flexible pipes and tubes designed as suitable for

containment of hydraulic fluids under pressure.

. In hydraulic systems the prime requirement of the fluid is to transmit pressure, hence low viscosity

and low compressibility are important features.
Connectors which link the various system components provide power conductors for the fluid under

pressure, and fluid flow returns to tank reservoir.
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4. Fluid storage and conditioning equipment ensure sufficient quality and quantity as well as cooling of

the fluid.

I. Fill in the blanks with what you have heard on the recording.

1. All hydraulic control systems can be reduced to a few basic groups of elements, each group

performing a specific in the system.

2. Selecting the four groups form a convenient structure for the hydraulic control systems.

3. Generally, an internal gear pump on (small) gear is within an inter gear ring.

4. There are two of vane pump, fixed capacity vane and variable capacity vane pump.

5. The radial piston has found its main uses as an aircraft hydraulic pump and for marine

6. Hydraulic cylinders are the standard form for linear actuators, hydraulic motors are the
standard form for rotating actuators.

7. Directional-control valves determine the routing of the fluid in a circuit, two kinds: non-
return valve and directional-change valve.

8. Simple flow-control valves work on the basis of restricting the flow with a fixed or variable
orifice.

9. The aim of hydraulic-circuit design is to out the functions of which the system is required.

10. Standard sizes of tubing produced for hydraulic lines are produced in two wall thicknesses.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you
have heard on the recording.

Pipe sizes 1 used for hydraulic lines range 2 6 mm to 20 mm, with
smaller sizes down to 3 mm in 3 applications. Material 4 for rigid lines is
normally seamless drawn low-carbon steel of hydraulic quality. 5 materials used are
copper, aluminium alloy, 6 brass alloys, stainless steel and titanium. Hydaulic hose is the
most 7 , if not the only solution, for lengths of hydraulic lines connecting components
where 8 has to be accommodated. Another primary 9 is to provide easy coupling
or decoupling of lines at particular points in a system. In hydraulic systems the prime 10 of

the fluid is to transmit pressure.
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IIL. Read aloud the following paragraph.

Simple flow-control valves work on the basis of restricting the flow with either a fixed or variable
orifice. They mainly include two kinds: throttle valves and governor valves. The aim of hydraulic-circuit
design is to carry out the functions of which the system is required. The following are flow controlling

circuits and pressure controlling circuits.

IV. Describe how directional valve works.

This part is to test your ability to do practical writing. You are required to write an

advertisement according to the following information.

KERKMIER

AL bR B, HR

. 8

755 400 m’/hr

He e 40k

FREROKEE: 0.8k

#1500 rppm

ik e CRALTRE )

HLBLAS 5 . 380220 V/3 — phase/SORFZZ TP — 55

SEELR: BATSEIN (SEEIANSI brifl ) |, Soke S IS5 4 . 6N R PR AN N A 5 Ay
I, BMARIBARAI0K, FHEHE B AL H O AL SRR N . R4S
Bl MR www.fsc.org.fh.

SR KUY

oo kb T R

EATHM: 201645 H18H

BakHI: 20164E5 H24H

o . 050-9225255

& . 050-9225213
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Part Il Listening and Speaking

Part 1l Practical Writing

Section A: Machine Tools

There are various types of machine tools in machine shops, which are designed for different purposes.

The main purpose of a machine tool is used to remove solid materials like metal. The basic machine tools

are lathes, milling machines, planers, shapers, drilling and grinding machines. Moreover, some machines

are developed for several different operations, and they are not restricted to a particular job, as the case of

milling machines.

6 .1 Types of Lathes

Whatever type of a lathe may be, the main parts of the lathe are the bed, headstock, tailstock, carriage
and feed-box. The tool post for holding the cutting tool is mounted on the carriage assembly.
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"The basic purpose of the lathe is to machine cylindrical shapes. In turning operation, the workpiece is
rotated and a cutting tool is fed by the cross slide. The carriage is driven along the bed by a lead screw or
feed rod, both of them are connected to the main spindle through a series of gears.

The most common types of a lathe are: engine lathe, bench lathe, vertical lathe and turret lathe.

An engine lathe can perform various turning operations, and they also are suited for operations such as
drilling, threading and boring (Fig.6-1).

A bench lathe is smaller in size which is used to machine smaller parts.

Vertical lathes are well suitable for turning heavy and short workpieces (Fig.6-2).

A turret lathe is equipped with different cutting tools for use in proper sequence (Fig.6-3).

Fig. 6-1 Engine Lathes
1. Headstock 2. Tool Post 3. Tailstock 4. Bed
5. Feed Rod 6. Lead Screw 7. Carriage-box 8. Feed-box

Fig. 6-2 A Vertical Lathe Fig.6-3 A Turret Lathe
1. Spindle Speed Selector 2. Forward and Reverse 3. Stop Rod
4. Feed Shaft 5. Longitudinal Feed Lever 6. Carriage Hand-wheel
7. Cross Slide Hand-wheel 8. Cross-feed Lever 9. Feed Selector
10. Feed Selectors 11. Capstan Wheel 12. Turret Stops
13. Ram 14. Main Turret 15. Squire Turret
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6.2 Milling Machines

Milling machines are suitable for half-finished, complicated and precision machine parts. With
various special attachments, modern milling machines are extensively used for drilling, milling and
boring.

A plain milling machine consists of a column, a base, a slide, a knee, a saddle, a spindle and a table
(Fig.6-4). The boxlike column houses the motor and gears or belt mechanism for driving the spindle and
table. The face of the base makes a very accurate slide, and the knee slides vertically. The saddle can make
transverse movements. A feed screw extends from the base to the knee. And the table moves longitudinally

in front of the column. The surface of the table with T  slots makes the vise clamped to them.

Fig. 6-4 Milling Machine
1. Base 2. Column 3.Overarm  4.Tool Post 5. Spindle 6. Table 7. Saddle 8. Knee 9. Rotary Base

5 . 3 Grinders

Generally speaking, grinders are used for finishing process. However, there are so many products that
special grinding machines have to be designed for each purpose.

The plain center-cylindrical grinder is set up for grinding the outside of cylindrical surfaces (Fig.6-5).
The machine table is capable of back-and-forth movement with 10 degrees on either side of the center line.
The workpiece is held between center holes. The grinding wheel on the spindle can be moved to and from
the workpiece.

Both the grinding wheel and the workpiece rotate during the machining operation. The grinding
wheel turns much more rapidly than the regular feed rates of the workpieces. Also, the surfaces of the
grinding wheel and the workpiece move in opposite directions at their line of contact. The table is used to

move the workpiece across the front of the wheel.
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Fig.6-5 Cylindrical Grinder Fig.6-6 Surface Grinder

5 .4 Planers and Shapers

Either planers or the shapers are designed for machining flat surfaces, but their construction and the
method of operations are quite different (Fig.6-7, Fig.6-8).

1. Planers are capable of accommodating large workpieces which cannot be easily moved. And, the
shapers are adapted to smaller workpieces.

2. In the operation of the planer the workpiece is moved against a stationary tool, while on the
shaper, the tool moves across the stationary work.

3. The tool of the planer is fed into the workpiece, whereas the workpiece on the shaper is usually
fed across the tool.

4. On shapers, external and internal surface can be produced; however, planers are primarily used to

produce flat and angular surface.

Fig.6-7 Planer Fig.6-8 Shaper
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6 .9 Drilling Machines

Drilling machines are used for cutting round holes in metal stock. There are three basic types of
drilling machines: the sensitive drill press, the upright drill press, and the radial drill press (Fig.6-9, Fig.6-
10, Fig.6-11).

The radial drill press is the most versatile drilling machine, designed for handling operations from
small holes to large heavy workpieces.

In drilling operation, the movement of the arm, drill head, spindle and the depth of feed, as well as
speeds are controlled by hand or powered mechanism. In addition to drills, other tools such as reamers and

boring heads can also be used on it.

Fig.6-9 Sensitive Drill Press Fig.6-10 Upright Drill Press Fig.6-11 Radial Drill Press

Bl New Words

1. accurate [=kjortt/ 2. {EFAIY); FEHAEY 9. radial /rerdral/ #. 2] ; RS

2. angular [engjole/ 2. HHM; # (H) #) 10. restrict /ris'trikt/ v. PRA; 25K

3. complicated /komplikertid/ 4. 5 2=H) 11. rigid /ridzid/ 2. "EREA 5 WITER)

4. cylindrical /sr'lindrikel/ 2. [RIFEfRAY; R 12. rotate /rov'tert/ v. gkt ; ¥#%zh
AL 13. sequence [sikwons/ 7. #&&%E; Ni)F

5. horizontal /hori'zontl/ 2. 7KFEH; EPGH in sequence J5)5; T

6. longitudinally /lond3i'tju:dinaly/ 14. stationary /sterfonary/ «. [E%E /) ; ABhHY)
ad. Y101 5 L) 15. transverse [trenzv3:s/ 2. fIn)AY) ; REERHY

7. precision /pri'sizon/ 7. K% ; K 16. versatile /'va:sotatl/ z. 22 FiEI1)

8. primarily /prarmortly/ zd. FEH; JFEAH 17. vertical /vs:tikal/ 2. 37300 ; EA

B Technical Words & Expressions

1. attachment [ 3. bench lathe §3XZJF
2. belt &3 4. boring head #7]
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5. boring £EHi 22. planer I JEIR
6. carriage assembly #itiRZH1t 23. radial drill press ##/&E45K
7. column ikE; MUEES 24. reamer 7]
8. drilling £4H] 25. saddle jg3hpESE
9. engine lathe EEZ R 26. sensitive drill press S 3 44K; FELK
10. feed screw H450R 22 27. shaper 4341
11. feed-box 32555 28. slide {g#k; JiZu
12. gear %2 29. slot Fl; %%
13. grinder EEIR 30. tailstock FBZH
14. hand wheel #; FH% 31. threading ZEHI#R2r
15. headstock FR3LFE 32. turning ZH|
16. knee F&H 33. turret lathe (7Nf) ZEIR
17. lathe ZEJE 34. upright drill press .3 ER
18. main spindle 5 35. vertical lathe 373K
19. metal stock &JEE! 36. vise GHt; EEH
20. milling £EH 37. workpiece T4
21. move back and forth Fij/5%3h
B Notes
1. The tool post for holding the cutting tool is mounted on the carriage assembly.

PRI E TT B0 TSR e i b
for bolding the cutting tool SNRFITEAEE T, EHitool post.

. In turning operation, the workpiece is rotated and a cutting tool is fed by the cross slide.

TEZEHINY, TS, JIRAER EMutaizs).

. A turret lathe is equipped with many different cutting tools for use in proper sequence.

TN FZEPRFER ZACH LB i TR,

The boxlike column houses the motor and gears or belt mechanism for driving the spindle and table.

FSLAE AR LS AR R R4 B

. The surface of the table with T slots makes the vise clamped to them.

TAE R TIAERERE G B /e T L.

the vise fmake W EETE, cdamped to them VEFETERIFME

. The machine table is capable of back-and-forth movement with 10 degrees on either side of the

center line.

FAEHUR B TAEERERZESN, Faein P Ogdt s — w105 24
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7. Also, the surfaces of the grinding wheel and the workpiece move in opposite directions at their line
of contact.
TR RS iSEe i Dg (el TPy 8

8. Planers are capable of accommodating large workpieces which cannot be easily moved. And, the
shapers are adapted to smaller work.
Jei JOE T INEA S eiah it R T, A3k /N A,

9. In drilling operation, the movement of the arm, drill head, spindle and the depth of feed, as well as
speeds are controlled by hand or powered mechanism.
TEFRE R, TR RAEE . k. EMmIEE, mRHETIRE . R, Wl s dn]
LURIBLEh ] o

Exercises

I. Tell whether each of the following statements is True (T) or False (F).
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1.

An engine lathe can perform various turning operations, and other operations such as drilling,
threading, boring and grinding.

. The turret lathe is equipped with a turret for mounting a number of different cutting tools in

readiness so as to be used in sequence.

. Modern milling machines can be further used for drilling, milling and boring, machining flat

surfaces, therefore the scope of application will be widely enlarged.
Milling machines are only suitable for half-finished, complicated and precision parts, such as

fixtures, jigs and machining tools, etc.

. The surfaces of the grinding wheel and the workpiece move in the same directions at their line of

contact.

The workpiece turns at a much slower rate while the grinding wheel turns rapidly during the
machining operation.

On the shaper the work is moved against a stationary tool; on the planer the tool moves across the

work which is stationary.

. The sensitive drill press, as the name implies, allows the operator to “feel” the cutting action of drill

as his hand feeds it into the work.
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II. Match the items listed in the following columns.

1. precision a. not flexible

2. vertical b. operated by the pressure of water or other liquid

3. fasten c. made or done in a very exact way

4. rigid d. the right angles to a horizontal plane

5. stationary e. difficult to understand or deal with

6. complicated f. to attach something firmly to another object

7. back and forth g. an upright pillar

8. in sequence h. to and fro

9. hydraulic i. the order that something happens or exists in
10. column j. standing still instead of moving

IL Fill in each blank with a proper word beginning with the letter given.

Arc Welding
Arc welding is one of the welding 1. p , wherein joining 2. o with arcs by

intense heating (temperature ranging from 2,760C to 5,537C). There are 3. v arc welding
methods. 4. H , the most widely used process may be the shielded metal-arc welding.

During the processing, an 5. i electric arc is produced between a metal electrode
and the work-piece. The electrode is 6. a which permits the welding of materials
7.s as ferrous metals, carbon steels, copper alloys, nickel, and other metal alloys. It melts as
a source of filler metal. The electrode may 8. ¢ be consumable or non-consumable metal.

Other 9. { of arc welding in use in industry are carbon-arc (CAW), flux cored arc
(FCAW), gas metal arc (GMA), gas tungsten arc (GTA), submerged arc (SAW), plasma arc (PAW).
And stud welding (SW) is another available by 10. m of stud-welding gun.

IV. Translation (Chinese to English).
Lo —fisok, @R T, (consist of)
2. ol JONEH TN TARE R HORE R T4, (adapt ... to)
3. SR TIH 4R —E B RINT 240 . (in sequence)
4. TERGHERE, BT EREMETEIZ3) . (back and forth)
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Section B: Machine Shop Practice

In machine shop practice, we use various machine tools, and each type of them has their own features
in machining operations. In the machining operation, relative motion is engaged, that is, a primary motion
(cutting speed), and a secondary motion (feed). With these motions, the desired shape of a certain part and

surface texture can be produced.

6.6 Machining Operations

There are many kinds of machining operations, but only three processes are regarded as primary
machining operations, which are called chip machining, non-chip machining and electric discharge
machining. Turning, drilling, milling, boring, shaping and planing all belong to chip machining.

In turning operation, the workpiece is rotated and a cutting tool is fed to produce cylindrical parts.
The speed motion in turning is provided by the rotating workpiece, and the feed motion is achieved by the
cutting tool, moving in the direction parallel to the axis of rotation of the workpiece (Fig.6-12a).

A drilling process is used to produce a round hole in metal stock. It is done by rotation and feeding
of the cutting tool into the stationary workpiece. The cutter is fed parallel to its axis of rotation into the
workpiece to form the round hole (Fig.6-12b).

In milling, the cutting tool is rotated and moved against the material to generate a plane or straight
surface. Unlike a drill press, where the workpiece is stationary, the milling cutter and workpiece move
relatively to each other, creating a tool-path where chips are removed (Fig.6-12c¢).

The other operations, technically speaking, do not belong to machining operations as the cutting
tools are caused to change during their machining performance. Certainly, these operations are carried out
through specific machine tools. Take the example of electric discharge machining, metal removal is due to
the metal erosion by interrupted electrical discharges.

P,
%

//éé

a. Turning b. Drilling c. Milling

s

Fig.6-12 Common Machining Operations

5 = 7 Relative Motion

In machine shop practice, two basic kinds of relative motion must be provided by a machine tool —

the primary motion and feed motion. Combination of these two motions brings a chip removal from the

72



Unit 6 Machine Tools IIIIIB

workpiece, generating a machined surface with desired geometry.

As a rule, the primary motion absorbs most of the total power to perform a machining operation. By
comparison, the feed motion requires only a small proportion of total power.

The primary motion is accomplished at a certain cutting speed. To the feed motion, it is much slower
and the cutting tool must be moved laterally across the workpiece. In addition, the depth of the cut is
achieved by the penetration of the cutting tool below the original work surface. All together, speed, feed,
and depth of cut form the three dimensions of the machining process, and they are called the cutting

conditions.

H New Words

1. accomplish /o'’komplrf/ v. 5E5%; K 7. motion /maufan/ 7. B3}

2. axis [eksts/ n. fll; FEHEL 8. parallel /pzralel/ n. *F47; Xftb

3. chip /tf1p/ n. VIJB#EH; it o PATI s ZRM0IY

4. combination /kombr'nerfon/ n. #5&; HE 9. reciprocation /risipro'keifon/ n. {£E =5l ;
5. geometry /d3t'pmutr/ 2. JUATFEAR; JUfA]%: Hih

6. lateral /letoral/ 2. K& ; MY 10. texture [tekstfo/ 7. Z(FH; i

B Technical Expressions

feed motion H451=23h primary motion E£i=3]

B Notes

1. In the machining operation, relative motion is engaged, that is, a primary motion (cutting speed),

and a secondary motion (feed).

INTEAES SRS IZs, Wi, —Fiash (UINEE) , Rk—Hibnzsh (#47) .

2. The speed motion in turning is provided by the rotating workpiece, and the feed motion is achieved
by the cutting tool, moving in the direction parallel to the axis of rotation of the workpiece.
ZE 0 B Bl R B AR A, i EayaE 3l W e UTil ) e i, T RGE3h 5 1) i s LA
BT .

3. The cutter is fed parallel to its axis of rotation into the workpiece to form the round hole.

IR BT 10 5TV R4t , AN TR IR,

4. In milling, the cutting tool is rotated and moved against the material to generate a plane or straight

surface.

TEBEHI AR, B TDles ) TR M — AP EoELE R

5. Unlike a drill press, where the workpiece is stationary, the milling cutter and workpiece move

73



I HLbw i

relatively to each other, creating a tool-path where chips are removed.
HHRFRAE , HNLH TARE EAZhe . metElny, TN T Es, Bl—%&
DIH A LIBR B8 08 .

6. Combination of these two motions brings a chip removal from the workpiece, generating a
machined surface with desired geometry.
PRz & AT ERBRIR, B I0 I m DE) o i 226 LATTEAR o

7. To the feed motion, it is much slower and the cutting tool must be moved laterally across the
workpiece.
XpFitegisg, HEEEEG L, I H TR LA,

8. In addition, the depth of the cut is achieved by the penetration of the cutting tool below the original
work surface.
HEsh, VIR R T i 5 AR I TTF=HE 0

9. All together, speed, feed, and depth of cut form the three dimensions of the machining process, and
they are called the cutting conditions.
DIHNBRERE | R4 R St TR — et A O ) = AT . PR DI =257

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.
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1.

In machining the precision of workpiece, a multiple-tooth cutter is usually used so that the metal

removal rate can be high, and frequently, surface or geometry is obtained in a single pass
of the work.

A. the most perfect B. the desired

C. a designed D. the grinded

. On the planer the work is moved against a stationary tool; while on the shaper

A. the tool moves across the work which is stationary
B. the tool moves longitudinally
C. the work moves across the stationary tool

D. both the work and the tool move in opposite directions at their line of contact

. In either planning or shaping, one of the basic types of motion between workpiece and tool is

A. the absolute reciprocation C. comparative reciprocation

B. up and down in the cylinder D. backwards or forwards

What kind of motion consumes most of the total power which is required to perform a machining
operation?

A. The total motion. B. The additional motion.
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C. The feeding motion. D. The primary motion.
5. Which types of the following machines are used to produce the precision of workpiece and improve
its surface finish?
A. Milling and boring machines. B. Drilling machines.
C. Engine lathes. D. Grinding machines.

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

consists of in combination by comparison parallel consideration
various provided a series of relative supplied

1. A modern milling machine can produce shapes with different cutters.

2. The team four American engineers and two European technicians.

3. Power is to the spindle by means of an electric motor through a V-belt or silent chain
drive.

4. In milling or turning, the primary motion and feed motion must be by a machine
tool.

5. After a month of practice in workshop, he felt dull and fed up in classroom

6. Some drugs which are safe when taken separately are harmful

7. reciprocation between workpiece and tool is the second basic type of motion.

8. For a second CNC machine, the price is fairly cheap, but you’ve got to take into the
money you’ll spend on repairs.

9. He wrote articles devoted to modern molding technique.

10. The cutting tool moves in the direction to the axis of rotation of the workpiece to

form a desired geometry.

IIL Translation (English to Chinese).

1. In up milling, the cutter rotates against the direction of feed of the workpiece, whereas in down
milling, the rotation is in the same direction as the feed.

2. Grinding is not a high-removal-rate process and it is often used as finishing operation following
other machining process.

3. The radial arm drill press is useful for operation on large castings that are too heavy to be
repositioned by the operator for drilling each hole.

4. Lathes in various forms have existed for more than two thousand years. Modern lathes date from
about 1797, when Henry Maudsley developed one with a lead-screw.

75



I L% i

Paritlll Jlliste

I. Fill in the blanks with what you have heard on the recording.

1. Which machine tool to be used for a particular job to a large extent upon the type of
machining required.

2. Some machine tools can be utilized for several different operations but it must not be that

the particular machine tool is restricted to the operation shown.

Milling is an operation in which metal is removed from a by a rotating milling cutter.

An engine lathe can perform turning operations, and they also are suited for operations.

Milling machines are for half-finished, complicated and precision machine parts.

The face of the base makes a very slide, and the knee slides vertically.

Nk

However, there are so many that special grinding machines have to be designed for each
purpose.

The grinding wheel turns much more than the regular feed rates of the workpieces.

© o

. Planers are capable of holding large workpieces which cannot be easily moved; the shapers are
to smaller work.

10. In the drilling operations, speeds can also be by hand or by power.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recording.

There are various types of lathes in machine shop practice, 1 for different purposes.
The main 2 of a lathe are the headstock and tailstock at 3 ends of a bed. The
turning motion is 4 by a lathe to produce desired cylindrical 5 . In turning
operation, the workpiece is rotated and a cutting tool is fed by the gears powered from V-belts. The
carriage is 6 along the bed by a lead screw or feed rod; both of them 7 to the main
spindle through a series of gears. Milling machines are widely used for metal 8 manufacture.
They are suitable for 9 , complicated and precision machine parts. With various special
attachments, modern milling machines are 10 used for drilling, milling and boring.

III. Read aloud the following paragraph.

A machine tool provides relative movement between the cutting tool and the workpiece. Material
is removed in this process to produce a part of the desired shape. Four basic types of relative motion
are provided by machine tools to produce various desired shapes. During the first of these motions, the
workpiece is rotated and a cutting tool is fed to produce parts of cylindrical section. Turning operation

makes use of this type of motion.
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IV. Tell each other different types of lathe and their different uses in your own words.

callWriting;

You are required to write an English letter to a company exporting some machine tools. Some

words are given in order to better your writing.
Key words: C6160 #LIR(C6160 machine tools); P41 7802 DEHEHLIR(Siemens 802D NC machine
tools); 110 (an export agent): FHEEFR AR A 3T

Oct. 16, 2016
Re: Machine Tools

Dear Sirs,
Our Marketing Department informs us that you are interested in the import of
made in Germany. We shall be pleased to receive your enquiries for the

tools. Our Machinery Division mainly acts as on a commission basis.

In order to prepare quotations, however, we would need some additional information
with respect to which are attached on the sheet.

Looking to receiving your reply ASAP, and your requirements will have

our prompt attention.

Yours truly,

N
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Part] Reading and Translating
Section A: Hot Working
7.1 Forging
7.2 Hot Extruding
Exercises
Section B: Cold Working
7.3 Deep Drawing
7.4 Cold Forging

Exercises
Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Hot Working

The applicable processes for shaping metal products are various, such as forging or deep drawing.

Normally, they fall into two categories: hot forming and cold forming. During hot working, plastic
deformation of the workpiece occurs under the pressure or hammering, consequently, the desired sizes
and shapes of products are obtained. Furthermore, during this process, the grain flow is going on above
the recrystallization temperature, and this helps improve the quality of the workpiece in strength, ductility,
resistance of impact and fatigue.

7 . 1 Forging

Hot forging is one of the most important processes available in deforming metal. It includes open-die
forging, impression-die forging and the like. Whatever process is employed, the work is done either by
means of pressure, or impact blows (or by a combination of both).

Hammer forging (open die forging) may date back to 4 000 B.C. It was used to deform metals by
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hammer blows in the “blacksmith shop”. When a billet is heated to forging temperature, the operator
strikes it constantly with smith tools (now most of the work done by means of semi-automatic hammers or
mechanism), so as to make the workpiece into expected shapes. However, the quality of the products mainly
depends on the skill of the operator.

Impression-die forging uses a combination of pressure and a pair of dies to change heated billet
into proper shapes. When the preheated workpiece undergoes plastic deformation between two dies under
force, the metal flow is directed toward the die walls and achieves a complete filling.

Closed-die forging is a special form of impression-die forging, which makes good use of materials
and has excellent reproducibility. It is advisable to use this method for obtaining products with good

dimensional accuracy, and in large quantities.

i (3

Die2
Final Shape | [ | Material Final Shape Material
W Diel
Fig. 7-1 Open-die Forging Fig. 7-2  Closed-die Forging
Chamber—\
7. 2 Hot Extruding .
In the example of hot extrusion, when the preheated > |\§

billet for shaping is placed in the container, which is :
connected with a die at the end, it is forced through an v F 4 @ =
aperture (hole) to fill the die completely. The common hot AN\ pie ™
extrusion products are hollow in shape, such as containers,
pipes and vacuum bottles. One type of hot extrusion is shown L Starting Billet
in Fig. 7-3. Fig. 7-3 Methods of Hot Extrusion
B New Words

1. advisable /od'varzebl/ 2. JEE Y ; HHZERY v. FRST

2. aperture /&patjus/ n. fL; B4 7. impact /tmpakt/ v./ 7. Wfi; N

3. category [ketogort/ n. FHZs, J5) 8. reproducibility /ripra.dju:sa'bilty/

4. fatigue /fo'tig/ n. 57 noal EEVE; BAENE

5. furthermore /f3:00'mo:/ ad. T H ; MAh 9. resistance /rr'zistens/ 7. $%Pr; PFHHT S

6. hammer /haemo/ 7. &b 10. vacuum /vakjoem/ n. Z3[a]; HaS
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Bl Technical Expressions

1. closed die forging #54% ( AR ) 6. hot extrusion #HFHE
2. cold forging progressive die {3 ER 7. hot forming HyH I
3. cold forming % 8. open die forging H H# ( FFHEH)
4. deep drawing JEME 9. recrystallize (ffi) L5
5. hammer forging &E# 10. smith tools T T.H
B Notes

1. Normally, they fall into two categories: hot forming and cold forming.
W, e RiZE PUSTERG BT .
fall into ... ZEMEIE A #0---50---

2. During hot working, plastic deformation of the workpiece occurs under the pressure or hammering, ...

TEPINT A, B h RtV E M AR A TR, -

3. Furthermore, during this process, the grain flow is going on above the recrystallization temperature, ...

WA, 7ERX—dfe, MiEE TR, SRk A,

4. It was used to deform metals by hammer blows in the “blacksmith shop”.
MR, B IR B TR B A A kD 6l LR R BB T B0 7 2R SE
“blacksmith shop” B AEERIFEZ B o

5. However, the quality of the products mainly depends on the skill of the operator.

ORI, 7 B EERIE T TR T2,

6. Impression-die forging uses a combination of pressure and a pair of dies to change heated billet into

proper shapes.
BB E AR, ( EALS TR BOA M, UEIEA SRR s 4 B0 TEAR .

7. Closed-die forging is a special form of impression-die forging, which makes good use of materials

and has excellent reproducibility.

PRSI — TR, XL ERETEFIRAIRL, ESCEA R ol S A A PRRE

8. ... when the preheated billet for shaping is placed in the container, which is connected with a die at
the end, it is forced through an aperture (hole) to fill the die completely.
PPN IR E TR SR HAER PR RSN, 2 L, SEAPRUEANBR N, 6 HIE R
JEAY
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Exercises

I. Tell whether each of the following statements is True (T) or False(F).

1. Forging is a production method whereby heated metal stock is shaped to a desired form by
compressive forces or by sharp hammering.

2. Open die forgings are made by using hammers or presses in conjunction with blacksmith tools or
flat type dies.

3. Closed-die forgings possess good reproducibility and poor accuracy.

4. Open-die forging process is very common in villages of northern part of China, where horses are
main powers for farming. The work of deforming workpieces is done under the hammer blows in
their “blacksmith shops”.

5. Hot extrusion process may be used to manufacture hollow products like tubes, cans, cases and
vacuum bottles.

6. In hammer forging, the quality of forged products depends mainly on the skill of the operator.

7. Closed-die forging is a very common form of impression die forging.

8. In impression-die forging, two dies are forced together, and the billet undergoes plastic deformation

against the die walls until the flash is burst out of the dies.

II. Match the items listed in the following columns.

1. reproducibility a. against change

2. resistance b. duplicability

3. fatigue c. inaddition

4. impact d. appropriate

5. hammer e. emptiness

6. category f. hole

7. aperture g. class

8. vacuum h. to hit with a mallet
9. advisable 1. exhaust

10. furthermore j. collision

II. Fill in each blank with a proper word beginning with the letter given.

Electric Discharge Machining (EDM)

Some metals like Tungsten carbide or new space-age alloys, for example, are very

1.d to machine with conventional processes. Electric Discharge Machining (EDM) is
intended to 2. s these problems.
The 3. b working principles of EDM is that the workpiece is the anode and the tool
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v.

to close tolerances and final shape. Besides, cold forming is economical, quicker, easier to shape, and the

processes of this type can improve mechanical strength of the finished products. In addition, for some

me

is the cathode. As the two ends get near, the sudden pulse of high intensity discharge 4. b out
spark with high temperature, melting the surface layer. The machining action is 5. ¢ out by the
deformation of electric sparks between the 6. t and the workpiece in a dielectric medium (kerosene).
Many advantages of EDM have been 7. d up to now, one of which is that it can
8.1 a workpiece to close dimension in a hardened state. Another 9. m advantage is
that tools of soft materials (such as copper, brass, aluminum, graphite, etc.) can be used to erode very

hard and 10. b materials.

Translation (Chinese to English).

LMl TTREESEHARA RS , EEEN N EIAK: SHREL, (fall inco)
- MRS B AR AT B M A AR S 40078 . Gim high quality)

| OV T T R R, (a variety of)
AR 5 CAD/CAE H R ZERGE P BYMH E T (employ)

B S U N

Section B: Cold Working

Cold forming processes are conducted at the ambient temperatures to produce metal components

tals like steels containing sulphur, hot working is not available, whereas cold forming processes work.

7 . 3 Deep Drawing

Flat sheet metal can be coldly drawn into various shapes with only a simple punch and die. However, most

of the products formed are cylindrical or box-like by means of stamping or deep drawing (cup drawing).
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Single-action Press Repeated - action Press

Metal Blank

Workpiece Q@] Final Product fEY
/W,Die B, ix ‘ Die

//

Fig. 7-4 Deep Drawing Operation
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If the shaping products are shallow, the simple stamping process is practically introduced. As deep
drawing refers to the operation for production of hollow vessels, it may be fit for the size of parts from 0.25
mm diameter or smaller, to parts large enough for aircraft or car body members.

In deep processing, a metal blank is punched into the die cavity. With the metal movement into the
die, deformation occurs, and required depth is obtained by pushing the blank from the flange region. Thus,
the bottom of the vessel is completed in this single-action press that could not possibly be done repeatedly.

7.4 cold Forging

Compared to the hot working processes, cold forging technology is beneficial in production of precise
and complex shape products. As the example of cold heading,
it is an ideal process for large quantities and rapid production ——High Pressure Line
of symmetrical components such as gears, shafts, axles and so

on. R

Cold hobbing is another kind of forming process. It is

L Lifting Cylinder

particularly used for the production of cavities by forcing a
male hob into a relatively soft steel blank. Technically, the

hobbed products have a good surface finish.

Nowadays, there are various cold forging machines in
use for bending, cold drawing, cold heading, punching, thread
rolling and others. Closed cold forging equipment is one type.

It consists of a NC precise forging hydro-press and a set of JAR

hydraulic drive female die, hence to realize the precision die

torging of key parts for car, such as bevel gears. Fig. 7-5  Forging Machinery

H New Words

1. ambient /@mbront/ ~. JEFI; fUHIEH 6. punch /pantf/v. WE; FTFL
2. beneficial /bent'fifal/ 2. F25H, BRI 7. stamp /stemp/ v. ¥ ; EAE
3. blank /blepk/ n. JFIR; 2 25HE 8. vessel /'vesl/ 7. I5¢%
4. flange /flend3/ 7. M%k; Kl 9. whereas /(h)weor'®z/ conj. {BR:; T
5. hence /hens/ zd. HItt; FrLL

B Technical Expressions
1. bending #72 7. hydro-press {/EHL
2. closed cold forging equipment PGB 8. NC=Numeral Control %f#s
3. cold drawing i f# 9. single-action press B IE
4. cold forging &% 10. sulphur #it; B
5. cold heading &4 11. surface finish FHEFEE
6. cold hobbing X% 12. thread rolling &#2
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B Notes

. However, most of the products formed are cylindrical or box-like by means of stamping or deep

drawing (cup drawing).

SR, RERST s ER AT SR, I TITEAINFEEH SER (PRI ) .

. As deep drawing refers to the operation for production of hollow vessels, it may be fit for the size of

parts from 0.25 mm diameter or smaller, to parts large enough for aircraft or car body members.
PR TZBRAEAT 2 OB, M/NE10.25 2R BUE /MY T E 2] CHLRE R4 2 5 55 R
i,

. With the metal movement into the die, deformation occurs, and required depth is obtained by

pushing the blank from the flange region.

M2 EMER], SRBEMGAEHTNNEE, SEEER AT, WMl TR 2] i 2
R

. Thus, the bottom of the vessel is completed in this single-action press that could not possibly be

done repeatedly.

PRI, RELETARH R R R RELE— UL IR S8, AREZ LR .

. As the example of cold heading, it is an ideal process for large quantities and rapid production of

symmetrical components such as gears, shafts, axles and so on.

LIRHECAH], ER—FEEI T, wt R e o imer, m. e, fhseins.

. Cold hobbing is another kind of forming process. It is particularly used for the production of cavities

by forcing a male hob into a relatively soft steel blank. Technically, the hobbed products have a good
surface finish.

BRSSO — R T, BN HE N T AR, $FEY, OERBERITEA—A
FERAR B R T SR B . BILE Bk, B HE H B i S A R AR S TR

. It consists of a NC precise forging hydro-press and a set of hydraulic drive female die, hence to

realize the precision die forging of key parts for car, such as bevel gears.
EREH — SRR BN —EK EAE S MR R, ] A7 H 3 0 R B A 48 A B 2 v 2 ARG

BEM

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.
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shape at an ambient temperature. The proper meaning of the underlined part refers to

A. forging temperature B. crystallizing temperature
C. recrystallizing temperature D. room temperature
2. In sheet metal, drawing is a process of forming flat sheet metal into by means of a punch

that causes the metal to flow into the die cavity.
A. shapes B. any shape you want
C. hollow shapes D. the shapes both solid and hollow

3. During the hobbing operation, a male hob is pressed into a relatively soft steel blank under

compressive force. Here “a relatively soft steel blank” maybe refers to
A. alow carbon steel billet B. avery soft steel sheet
C. ahigh carbon steel workpiece D. a special steel bar
4. If a part requires high accurate dimensions, hot forming is not adaptable. This is because the final
product will
A. become more brittle at the crystallizing temperature
B. oxide deformation of metal surface
C. shrink and lose surface finish
D. be hard to control the grain flow direction

5. In deep drawing process, the sheet material is drawn through the aperture between punch and die,

this will reduce the wall thickness of the final products, but it will of the finished products.
A. increase the toughness B. improve the mechanical strength
C. impact property D. increase the ductility

II. Complete each of the following sentences with one suitable word or phrase from the box.

whereas beneficial hence ambient
hydraulic advisable category blank
1. Forging has a noticeable effect on strength and toughness of metals.
2. Cold heading process is conducted at or near temperatures to produce metal components.
3. A group of apprentices were operating the press.
4. Itis to generate the geometry of associated forging.
5. These gases trap the sun’s heat sulphur dioxide cools the atmosphere.
6. These questions may be included in the same
7. The cost of transport is a major expense for an industry. factory location is an important
consideration.
8. In the spaces at the bottom of the chart, add other words you need.

IIL. Translation (English to Chinese).

1. Sheet steel can be coldly formed into various products of complex and hollow shapes by different
processes, such as deep drawing, stretch forming, spinning, and pressing.
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Cold forging is a kind of precise forming process, which possesses unique advantages compared to
the traditional machining techniques.

In general, the use of forging press gives more accurate products than that of hammer forging.
Stamping process is practically introduced, when the shaping products are shallow and simple in

shape.

partiililistening{and,

I. Fill in the blanks with what you have heard on the recording.

10.

For any hammer size the power-assisted steam hammer can give a greater forging capacity.

. With a press, as opposed to a hammer, pressure is slowly applied and plastic deformation tends to

occur fairly uniformly the material.

Most metals can be extruded in one way or another, but some more easily than others.

The die is the item of that contains the workpiece and forms the external shape of the

product.

During hot working, plastic deformation of the workpiece occurs, consequently, the sizes

and shapes are obtained.

When heated to forging temperature, the operator strikes it constantly with smith tools,
make the workpiece into expected shapes.

. When the preheated workpiece plastic deformation, the metal flow is directed toward the
die walls and achieves a complete filling.
Cold forming is , quicker, easier to shape, and the processes of this type can improve

mechanical strength of the finished products.

The bottom of the vessel is completed in the single-action press that could not possibly be
done

Nowadays, there are various cold machines in use for bending, cold drawing, cold heading,

punching, thread rolling and others.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recording.

1 is one of the most important processes in deforming a metal. It includes open-
die forging, impression-die forging and 2 . Whatever process is employed, the work
is done 3 pressure, or impact blows. Cold forming 4 are conducted
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to produce metal components to close tolerances and final shape. 5 , cold forming is

economical, quicker, easier to shape, and the processes of this type can improve mechanical strength

of the 6 products. In addition, sometimes, hot working is not 7 , whereas

cold forming processes work. 8 the hot working processes, cold forging technology

is beneficial in production of precise and complex shape products. As the 9 of cold

heading, it is an ideal process for large quantities and rapid production of symmetrical components
10 gears, shafts, axles and so on.

IIL Read aloud the following paragraph.

The applicable processes for shaping metal products are various, such as forging and deep drawing.
Normally, they fall into two categories: hot forming and cold forming. During hot working, plastic
deformation of the workpiece occurs under the pressure or hammering, consequently, the desired sizes
and shapes of products are obtained. Furthermore, during the process, the grain flow is going on above
the recrystallization temperature, and this helps improve the quality of the workpiece in strength,

ductility, resistance of impact and fatigue.

IV. Answer the following questions in your own words.

1. In what way can we shape metal products?

2. Do you know the history of hammer forging? Try to describe it briefly.
3. When is hot extruding used?

4. What functions are carried out in cold forging?

In this part you are required to write a complaint letter according to the following situation.

WA, SATAEI R R S B H AR S, A IR o0k . o E L,
HR AT RIORIA D IR R, S UE20RN STOTERR . IR WIA: 021-12345678, Kk
EYNI ¥.3
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Dear Mr. Smith,

I want fo inform you of our disappointment with

What we mean is that

We are looking forward to

88

Thank you for your cooperation with this business.

Sincerely,
Dong Fa
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Part] Reading and Translating
Section A: Metal Casting
8.1  Sand Casting
8.2 Permanent-mold Casting
Exercises
Section B: Plastic Molding
8.3 The Molding System
8.4  The Injection Molding

Exercises
Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Metal Casting

Casting was first used in China about four thousand years ago. Although it is a traditional process in
the world for manufacturing workpieces as well as precision parts, it is still an important process adaptable
to intricate shapes, the largest bulk of parts and very small pieces.

All processes of metal casting are based on three fundamentals: pouring molten metal into a mold,
cooling and solidification; withdrawing the cast product from the mold.

A successtul casting work may be determined by various factors, however, two important
considerations in casting operation should be taken into, that is, the flow of molten metal in the mold or
cavity and solidification and cooling of the metal in the mold.

Among various casting products, generally they are sorted into two groups: cast-ingot and cast-to-
shape. These cast products are manufactured by two major techniques known as sand casting (expendable-

mold) and permanent-mold casting (non-expendable-mold casting).
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8. 1 sand Casting

Sand casting (expendable-mold casting) refers to molds that have to be broken to remove the cast
pieces from the non-reusable molds. The materials for the casting molds are various, typically including
sand, plaster, ceramics, resins, polystyrene foam, and even wax.

Sand casting makes use of a shaping-pattern (molding-box) actually filled with a mixture of sand grains
(90%), water (7%), and other materials. The mixture is usually called “green” or “wet” sand. The cost of
green sand molding is relatively low, and the sand can be easily recycled for later use. In the sand molding
process, when the set of mold is placed in position, the molten metal then is poured into it. After the metal
solidifies, the mold is broken and the casting is removed. The advantage of this method is that it has less

limitation to the size and shape of the products.

Component Molding - box
I Mixing Sands
Wood Mold | % | J: :1:
. .'l'. <=

7 . 1 '
( Mold-setting | 1] ] Core-setting

Casting-mold D= AL 22 V/$
e Tme Core
L |
Pouring Molten Metal
Cast Product

Mold Close-up

LAY

| Sand Removal

Fig. 8-1 Sand-casting Process

The dry sand casting is somewhat similar to the green sand casting. The common dry sand mold is
basically a set of cavity and core system. This process is usually used to produce smaller parts or cast-to-

shape.

8.2 permanent-mold Casting

Permanent-mold casting is also called special casting, as its name implies, involving the molds that

can be used repeatedly after the removal of the cast materials. Die casting is probably the most well-known
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special casting process. In this process, molten metal is forced to fill the die cavity under high pressure.
Once the material has been solidified by cooling system, the die is opened to ease the cast part, and a

lubricant is sprayed on the inside of the die for the next casting.

Movable Stationary
Mold Mold
Hydraulic Cylider ~ Sectio Section
to Open and
Close Mold

|_Spray — Cavity
Nozzle
,— Core

(1) 2
Preheat Mold and Spray-coating Insert Core and Close Mold
Fig. §-2

{3 e

Fig. 8-3 Pour Molten Metal Fig. 8-4 Finished Part

The major advantages of die casting are: the mold or die can be used repeatedly; the surface finish
is quite smooth; and products have excellent dimensional accuracy. Although this method is costly, it is
economical for large production run. At the same time, the mold can be used to replicate certain intricate
and complex patterns ranging from small to large pieces.

Another common permanent-
mold-casting technique is centrifugal
casting (Fig. 8-5). This process is an
optimistic choice for manufacturing

relatively large and bulk parts, such

as pipes, hollow shafts, long sleeves

and so on. In the casting operation,

the molten material is poured into a

rotating mold, the axial rotation can

be either horizontal or vertical. Fig. 8-5 Centrifugal Casting Process
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H New Words

92

1. bulk /balk/ 2. k/h; SRR, Kt K24 6. plaster /plasto/ v. filk; 7. KIR; 8
Bk 7. pour /pa:, poo/ v. JAH

2. erosion /T'rouzon/ 2. JEH 8. replicate [repliktt/ v. & ifil; BEHE

3. imply fm'play/ v. K57, WS 9. spray /sprer/ v. W5}

4. intricate /mtrikit/ 2. §5458 241 10. wax /waeks/ 7. W, o 4y---FThE

5. optimistic /optr'mistik/ v. SRMHY

Technical Expressions

1. cast-ingot %% 8. metal casting BT

2. cast-to-shape &% #1E 9. permanent-mold 7k A

3. centrifugal casting 25.005iE 10. polystyrene-foam IEZ MK EEE

4. dry sand casting FEI¢#ii 11. resin B8, &

5. expendable-mold JEFEPERLE 12. sand-casting PSS ; BIVD

6. green sand casting {EFVHiE 13. sleeves /K& ; EE

7. lubricant JE1E) [ 1 ] 14. thermal fatigue PJF57

Notes

1. ...itis still an important process adaptable to intricate shapes, the largest bulk of parts and very small
pieces.
< EARAFA—F R TEASAL, MR AR A 7= 2R TAF BN TR EZE T,

2. All processes of metal casting are based on three fundamentals: pouring molten metal into a mold,
cooling and solidification; withdrawing the cast product from the mold.
PR TR T =AM AR RS mBEa NI e AR s DBEH IR R

3. ... however, two important considerations in casting operation should be taken into, that s, ...
- BRI, TEREREEAE, MBIEMAEERE, Bl -

4. Expendable-mold casting refers to molds that have to be broken to remove the cast pieces from the
non-reusable molds.
THFEIE B R RIS TP OB R AREE M, PIERUGE T A AR,

5. Sand casting makes use of a shaping-pattern (molding-box) actually filled with a mixture of sand
grains (90%), water (7%), and other materials.
WA By, HSCRE— N tiR S, AR (90% ) |« K (7% ) FHABAEPY
JEHY) AR

6. The cost of green sand molding is relatively low, and the sand can be easily recycled for later use.



Unit 8 Molding I

fili ASRAD (GRAD) A AR HEEAIR, 07 nT LIRS Syt lml Wi Ak H G A

7. Permanent-mold casting is also called special casting, as its name implies, involving the molds that

can be used repeatedly after the removal of the cast materials.

KR AP R, AR S, WU SR BB G HAL R T LU B

8. Although this method is costly, it is economical for large production run.

REZ LEMAANTE, HAE IR AR 257 .

9. ... the mold can be used to replicate certain intricate and complex patterns ranging from small to
large pieces.

- BLE N FORE G A P B M S | MR e . AR RN — B 28 A

10. Another common permanent-mold-casting technique is centrifugal casting.

Ty B R A B 1 T2 s OB

11. In the casting operation, the molten material is poured into a rotating mold, the axial rotation can be

either horizontal or vertical.

TESFES R, SRR E N e EL R, B AL BB T LUKl L nT LA

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

1. Casting is a mass production process which involves molten materials being poured into a mold,
allowed to solidify and then extracted for use.

2. As its name implies, expendable mold casting makes use of expendable molds for the casting
process.

3. Casting process can be used to manufacture complex parts which would prove too expensive or time-
consuming to produce using other methods such as cutting or shaping these from solid materials.

4. Casting can be thought of as a method for reproducing something — whether a mere part or a single
unit by itself.

5. The term “green” refers to the fact that the sand in the mold is moist while the metal is being
poured into it.

6. In the casting operation, the molten material is poured into a rotating mold, the rotation of the axis
should be horizontal.

7. Although die casting method is costly, it is uneconomical for large production run.

8. Once the material has been solidified by room temperature, the die opens automatically to eject the

cast part.
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II. Match the items listed in the following columns.

10.

1
2
3
4
5.
6
7
8
9

. optimistic a. spendable
. replicate b. being away from the centre of ...
. spray c. complicated
. imply d. majority
plaster e. to make a substance flow out of a container
. pour f. tostick
. bulk g. to hint
. intricate h. liquid sent through the air in tiny drops
. centrifugal i. copy
expendable j. expecting something good to happen

IIL Fill in each blank with a proper word beginning with the letter given.

Ejection

Technically, all thermoplastic materials contract 1. a solidification. This means that

when a moulding cools, it will shrink, which makes it 2. d to remove from the core.

If a moulding has no core for 3. 1 form, the moulding will shrink off the cavity walls by a

simple ejection 4. d . Generally, the amount of shrinkage 5. d on the required material.

If a moulding has an internal form, when it 6. c , it contracts and sticks onto the core.

Thus, an ejector system in a mould is 7. n

However, in normal practice, several positive ejection means are 8. a depending on

the shape of the moulding. The 9. ¢ ejection techniques are: pin ejection, bar ejection, air

ejection, blade ejection and sleeve ejection as 10. w

IV. Translation (Chinese to English).

94

1.

RGN TR LS T EIBIRE X . RN~ Z I EZ Tk —,
(adaptable for)
14 PRI RS T2 0 T AE P 2 R AL 58k . (applicable to)

3. FIE L IR BEAP RS T AT . Gdentical)

AR FEEBERE B AT USRI B N RBE LR 28RS, (range from ... to)
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Section B: Plastic Molding

Plastic products are made of organic materials called polymers. While there are many methods of
molding products with these materials, such as hot compression molding, injection molding, cold molding,

casting and so on. Products shaped by methods like these basically depend on the design of molds.

8 . 3 The Molding System

A common plastic mold system has three basic parts: the moving half unit; the cavity section and the
feed system.

In the halves units, the moving half is attached to the moving platen of the machine, while the fixed
half (the floating cavity plate) is amounted on the stationary platen. Usually, the core is located in the
moving section, and the other half is designed for fixing the cavity.

However, the majority of molds consist of two plates: namely, the cavity plate and the core plate. The
former is used for shaping the outside form of a product, and the core plate forms its inside shape. When
the two plates work identically together, an impression (a space) is left between the cavity and the core. It is
the impression that gives the molding a shape.

The feed system is also called flow-way system. It includes a sprue, runner and gate. When the
granular material is heated, the molten plastic passes through the sprue, the runner, the gate, and then is

injected down to the impression, wherein the shapes are formed (Fig.8-6).

Core Retainer Plate Stipper Plate

Moving Backing Plate Stop Pin
Puller Plate
Moving Clamping Plate
= Guide Pillar
ff_\\\\/
VI N
Ejector Plate §§ N " % Compression Springs
NZEN\NZN
Ejector Pin Retainer Plate N % \ Q
\\4 N 4 \ \\ Sprue Bush
+t— - O\
Z\/%
SAES ANV A
\j‘_" ==
NNZZN\F7Z §
[\

/

Ejector Pin Core Feed Plate
Floating Cavity Plate

Fig. 8-6 Underfeed Mold
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8 .4 The Injection Molding

Similar to the principle of die casting, injection molding method is applied for the production of
thermoplastic parts. When thermoplastic material is fed from the hopper and melts into a semi-liquid state,
it is injected into the mold cavity. After a short period of cooling, the plastic solidifies in the impression and
the part is consequently ejected with the mold open. However, all thermoplastics contracts after cooling

and solidification, which makes the molding difficult to remove.

—

2 3 4 5

1
1

(7
§

APATASA RS AT A

Compression
Molten Zone Zone

22 )

Feed Zone

wa
».5 Oy

N\
%

Fig.8-7 Injection-molding Process
1. Mold 2. Nozzle 3. Barrel 4. Heaters 5. Extrusion Screw 6. Feed Hopper 7. Raw Plastic

Owing to the improvement of injection molding machines, this process can be widely used for mass
production of parts with good surface finish and high accurate dimension. Take the example of molding
threaded components, costly labor and accuracy of both the internal and external threads make the
maximum use of automatic operation. So in modern production, it is necessary for an engineer to choose

an optimistic ejection technique to satisfy the special requirements of the products.

Clamp End Injection End

Control Console

Screw Motor
Drive

Electrical Control Panel

Fig. 8-8 Injection-molding Machine

96



Unit 8 Molding I

H New Words

1. contract /ken'traekt/ v. Y 4s 5. mold /mould/ v. ilf; ik
[kontrekt/ 7. £[F n. B BERE

2. granular /grenjolo/ 2. FURLIR 6. platen /pleton/ 7. Ftt; “Fik

3. impression /im'prefon/ 7. FIRE; ENG 7. semi-liquid /semr'ltkwid/ 7. H=jifA

4. mass /mas/ 7. RIE; HER 8. thread fored/ n. YAZL; %k

B Technical Expressions

1. cavity R 6. hopper 3£¥}3]-
2. cold molding #H%8; #H 7. injection molding machine 334
3. compression molding &M %Y 8. injection molding J¥#; (5T
4. core I 9. runner 5MjiiE
5. gate &M 10. sprue FEJiE

H Notes

1. While there are many methods of molding products with these materials, such as hot compression

molding, injection molding, cold molding, casting and so on.

SR, (XA AS i T IEATR S, 0 PUEAIs R, k. BEESE.

2. In the halves units, the moving half is attached to the moving platen of the machine, while the fixed
half (the floating cavity plate) is amounted on the stationary platen.
TERER B XA IR, SR sr [ e AR AL RS ah il b o ARy (FRah B ) W ZEAE
[ i

3. Usually, the core is located in the moving section, and the other half is designed for fixing the cavity.
Y, BONEERAEIGR Sy, T AR PR 2 R

4. When the two plates work identically together, an impression (a space) is left between the cavity and

the core.

PR [Ef ) — b H R, B SR 2 ) B A0 s ) it i R

5. When the granular material is heated, the molten plastic passes through the sprue, the runner, the

gate, and then is injected down to the impression.

LRRAPEIRG , JERER e FRNE . A E, AERNEGEH, FERIBIEANRAUEN

6. Similar to the principle of die casting, injection molding method is applied for the production of

thermoplastic parts.

SR AR, TR A R T A IR
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7. After a short period of cooling, the plastic solidifies in the impression and the part is consequently

ejected with the mold open.

FOHNERAG, BRERNENEE, BIEITIF, S dphafE st k.

8. ... costly labor and accuracy of both the internal and external threads make the maximum use of

automatic operation.

“ B BTN TT BN AN B NSNS R TR, SR iR R R R A AL B B84

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.
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1.

If the molding has an internal form, after solidification and a positive type of ejection is
necessary.

A. it will shrink on to the cavity

B. it will expand outside of the core

C. it will shrink onto the core

D. it will expand inside the cavity

. A cavity is the male portion of the mould,

A. which decides the internal shape of the casting
B. which decides the external shape of the casting
C. which decides the dimension of the casting

D. which decides the accuracy of the casting

. The “impression” of a mould is the space where

A. the internal shape of the mould is formed

B. the external shape of the mould is formed

C. all shapes of the mould are formed

D. both the internal and external shape of the mould are formed
A gate is an entrance through which molten plastic

A. is forced into the core

B. enters the cavity

C. is guided into the impression

D. is pulled from the cavity

. When a casting cools, it will shrink, the amount of shrinkage generally depends on

A. the dimension of the cavity
B. the design of the mould

C. the material being processed
D. the ejection method
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II. Complete each of the following sentences with one suitable word or phrase in the proper form.

stationary contract attached to majority
adapted to taken into similar to injected into
1. Transfer molding process is the injection molding which avoids some of the
disadvantages of hot molding.
2. In the molten stage, the thermoplastic material is delivered to the nozzle and the cavity.
3. The stripping design (¥M&i%iT) can be the fast production of components with roll
threads.
4. The split design (BFHR % 11) may be consideration for external threaded components.
5. The other half of the mold the moving platen of the machine is the moving half for
the core situation.
6. A object is easy to be aimed at.
7. The draft resolution for improving working environment was adopted by a of the workers.
8. All thermoplastic materials as they become cool.

II. Translation (English to Chinese).

1. The ejector grid is that part of the mould which supports the mold plate and provides a space into
which the ejector plate assembly can be fitted and operated.

2. During the injection process, the molten plastic is injected from the nozzle of the machine, then it is
transferred to the impression through a sprue.

3. In transfer molding, the product is formed not so much by pressure as by the free low of the melted
plastic.

4. During molding an even-walled part, it is necessary to ensure that the cavity and core are corrected

in alignment.

I. Fill in the blanks with what you have heard on the recording.

1. Injection molding is mainly used for the production of the thermoplastic parts, although some

progress hasbeen madein _ a method for injection molding some thermosetting materials.
2. Of the many manufacturing processes available for preparing moulds only two are used in
a case.

3. 'To maintain the required temperature differential between the mould and plastic material, water is

through holes or channels within the mould.
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4. The of a circuit is often complicated by the fact that flow ways must not be drilled too
close to any other hole in the same mould plate.

5. Although casting is a process in the world for manufacturing workpieces as well as
precision parts, it is still an important process.

6. Sand casting makes use of a shaping-pattern actually filled with a of sand grains, water, and
other materials.

7. Once the material has been solidified by system, the die is opened to ease the cast part.

8. In the casting , the molten material is poured into a rotating mold, and the axial rotation

10.

can be either horizontal or vertical.

Usually, the core is in the moving section, and the other half is designed for fixing the
cavity.
In modern production, it is necessary for an to choose an optimistic ejection technique to

satisfy the special requirements of the products.
P q p

II. Listen to the following paragraph three times and try to fill in the blanks with the words you

have heard on the recording.

Permanent-mold casting 1 the molds that can be used repeatedly after the removal of

the cast materials. Die casting is probably the most 2 casting process. In this 3 ,

molten metal is forced to fill the die cavity under high pressure. Once the material has been solidified

by cooling system, the die is 4 to ease the cast part, and a lubricant is sprayed on the

5 of the die for the next casting. 6 die casting is costly, it is economical for large

production run. At the same time, the mold can 7 replicate certain intricate and complex

patterns ranging from small to large pieces. Another main permanent-mold-casting 8 is

centrifugal casting. This process is an 9 choice for manufacturing relatively large and bulk

parts, such as pipes, hollow shafts, long sleeves 10 .

III. Read aloud the following paragraph.

Similar to the principle of die casting, injection molding method is applied for the production

of thermoplastic parts. When thermoplastic material is fed from the hopper and melts into a semi-

liquid state, it is injected into the mold cavity. After a short period of cooling, the plastic solidifies in

the impression and the part is consequently ejected with the mold open. However, all thermoplastics

contracts after cooling and solidification, which makes the molding difficult to remove.
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Write a paragraph to introduce the sand casting in your own words according to the given

information.

1. sand casting (expendable casting)

2. pouring molten metal into a sand mold

3. cooling and solidification

4. withdrawing the cast product from the mold

N
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Part] Reading and Translating

Section A: Numeral Control (NC)
9.1 Control System of NC Machine Tools
9.2 Machining Center

Exercises

Section B: Computerized Numeral Control (CNC/DNC)
9.3 Closed-loop Control vs. Open-loop Control
9.4 DNCvs. CNC

Exercises
Part Il Listening and Speaking
Part 1l Practical Writing

Section A: Numeral Control (NC)

With the emphasis on automation in industry, numerically controlled systems for machines are
gradually replacing the human machine operator. Numeral control refers to the operation of machine tools
by means of programmable instructions or programmable automation. The most commonly used NC
machines are program-controlled, because the information has been stored on memory devices (floppy
disks, magnetic tape or random-access memory). In NC machining process, the programmed information
on a memory device is converted into numeral data blocks. The reading device with the control unit
recognizes the data blocks at a fast speed and interprets them into operating instructions. Thus, according

to the instructions, a specific machine tool is directed to machine the raw material into a desired part.

9. 1 control System of NIC Machine Tools

As far as the operating systems are concerned, NC machine tools fall into two basic types: point-to-

point and contouring (continuous-path).
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The point-to-point control system is also called positioning control system (Fig. 9-1). NC machine
tools of this type are equipped with unsynchronized motors and programmed to move only along a straight line.
In a point-to-point control, a cutting tool and a workpiece are positioned sequentially before a cutting work is
engaged, but the path between points is not particularly important. Thus, point-to-point control systems are
simple and less expensive, mainly used for straight-line cut, drilling, straight milling, and boring operations.

The contouring control systems are normally controlled by computers. They have the capability of
moving the workpiece or cutter from point to point along a straight line, or along the instructed paths with
different velocities (Fig. 9-2).

Compared to those point-to-point NC machine tools, in contouring system, the positioning control
of the tool and the movement along the coordinate axes at proportional speeds are necessarily concerned.
These control systems are more expensive, and are only equipped in complex machinery like lathes, milling

machines and machine centers.

L

Fig. 9-1 Point-to-point Fig. 9-2  Contouring

9 2 Machining Center

Machining center is also called tool changers, where different cutting tools are equipped for automatic
changes. As in the case of machining a part, several different cutting tools are needed. When the program
calls for a required tool for the next machining process, the change operation must be completed in seconds

under the instruction. Thus, the machine can proceed to do the following work without interference.

Fig. 9-3-4 Horizontal Machining Centers
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A modern horizontal machining center (Fig. 9-3-4) can store 200 or more tools in its magazine.

As each of the cutting tools is coded, it can be indexed automatically into waiting position. When an

instruction for tool change is received, the automatic tool changer quickly removes the used tool from the

spindle, and inserts the newly-selected one to replace it. On NC machine tools, the turret or magazine

can rotate, either clockwise or counterclockwise. Automatically, the former tool is placed in the turret or

magazine in preparation for the next selection.

H New Words

clockwisely /klokwarzly/ 2. IR 1) #Y 8. magazine /mago'zin/ 7. FEXTIE; HAT
convert /kon'va:t/ v. (f#i) #As  (fil) 4k 9. proceed /pra'si:d/ v. Bijit; 473

coordinate /kouv'o:dint/ v. S pHE; YRR 10. programmable /provgremabl/ 2. W[ it
emphasis /femfosts/ 7. 5RIE; B W] AR

index /mdeks/ 7. 25| 11. proportional /propa:fanl/ 2. LB ; JEHL B
insert /in's3:t/ v. N, HRA 12. unsynchronized /an'smkronarzd/ 2. EFRAALAY

interference /inte'frorons/ 7. T¥; 4\

Bl Technical Expressions

1. automatic tool changer Hahik JI2EE 5. memory device TEi5%%

2. floppy disks $ifE 6. random-access memory FEHLERE

3. machining center fII TH.(» 7. unsynchronized motor F4 Al

4. magnetic tape #57H7

B Notes

1. Numeral control refers to the operation of machine tools by means of programmable instructions or
programmable automation.
B RARB R IRE S BOR (HFRATEE H BB ) SRERIEHLIR .

2. The reading device with the control unit recognizes the data blocks at a fast speed and interprets
them into operating instructions.
P BT B R B R OB R P PO A R 48 & B TR I T

3. As far as the operating systems are concerned, NC machine tools fall into two basic types: point-to-
point and contouring (continuous-path).
WIRVERGEN &, BHEHURS FREEARRAY . BISAHH R S (WAL B ) FLESHE R
gy (ke ) o

4. In a point-to-point control, a cutting tool and a workpiece are positioned sequentially before a
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R SR ZIUARS , TIH B TAEDTR R 2RIz, s 5 sl AR A B

5. Compared to those point-to-point NC machine tools, in contouring system, the positioning control
of the tool and the movement along the coordinate axes at proportional speeds are necessarily
concerned.

5 R IR, TEESEA R RS, TIRLRR ] B HAT AR ET i) &)z 2 R i
FIEH

6. When the program calls for a required tool for the next machining process, the change operation

must be completed in seconds under the instruction.

LREFFEON T —E RTINS, ERTIH64% TR, HIRRETAEI BN SE k.

7. Thus, the machine can proceed to do the following work without interference.

P, PLESTEARSZ THIROL T, AkeE FREfS 80 AR

8. As each of the cutting tools is coded, it can be indexed automatically into waiting position.

BT 71 ) ] BAGRALGSRARE P, B, EREH Sk, A TRk,

9. Automatically, the former tool is placed in the turret or magazine in preparation for the next

selection.

B — U 8 7] B F 22 BAE 128 BT DL T o

Exercises

I. Tell whether each of the following statements is True (T) or False(F).

1. In NC operations, data concerning all aspects of the machining operations are stored on paper or
magnetic tapes, hard disks, or direct computer information.

2. Point-to-point systems are generally used on drilling and simple milling machines where straight-
line cutting wok is operated.

3. A continuous-path machine requires a computer to aid programming when machining complex
contours.

4. In a point-to-point control, a cutting tool and a work-piece are positioned sequentially before a
cutting work is engaged, but the path between points is not particularly important.

5. One of the limitations of the numeral control system is that machine adjustments are difficult to
make.

6. The NC machine tools are so advanced that the preventive maintenance is not necessary.

7. The mechanical hand removes the next tool to be used from the turret and places it in the
interchange station in preparation for the next operation.

8. On NC machine tools, the turret can rotate in either direction, clockwise or counterclockwise.
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II. Match the items listed in the following columns.

1. blueprint a. put or introduce into something

2. index b. in the direction the hands of a clock rotate
3. convert c. storage

4. velocity d. continue

5. proportional e. intervention

6. interference f. properly related in size

7. proceed g. speed of motion

8. magazine h. change

9. insert i. an alphabetical list

10. clockwise j. technical drawings

II. Fill in each blank with a proper word beginning with the letter given.

Principles of Location

In NC machining process, it is necessary to define the three rotational axes. As each axis of
motion is 1. ¢ by a separate driving source, the required movement of tools and workpieces is
2.0 g

With the three axes of 3. m , a workpiece can move in either of two 4. o directions.
The three axes are 5. r to as the &, y and z. The z axis is perpendicular to both the x and y
6.2 . In addition, the workpiece can rotate in either direction, clockwise or 7. ¢ around
each axis. The workpiece may be located 8. p by six points of contact in the fixture. These six
points possess three points on a plane. The three-point locations prevent the workpiece from moving
9.d and from rotating around the x and y axes. Following this 10. p , all the locating
points on each plane are specified, and unwanted movements and rotations are prevented in these

locators.

IV. Translation (Chinese to English).
L FEEEHIRE, B HRsSsh AT SR AL, (equip ... with)
2. fERfpEIng, JIRATEER AR PSR RIRENEIKIE . (concern)
3. BRI TISESTTERE vl W 468l , dnl LU EH463l . (either ... or)
4. UREFENURTE A, Kit, RIFICAEZ. (so ... that ..)
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Section B: Computerized Numeral Control (CNC/DNC)

The first decade of the 21st century witnesses China’s CNC stepping into a new stage. Today’s
machine tools have microcomputers to control the machining processes. With software to replace
hardware, any machine tool with Computer Numerically Control system performs much better and is
more versatile where traditional NC systems may fail.

A typical CNC machine tool includes: a computer, control system, drive motors and tool changers.
Although the type of the control system is different between CNC and the NC systems, their work
principles are basically similar. By comparison, direct numeral control (DNC) after the development of
CNC is another technology around us now.

9. 3 Closed-loop Control vs. Open-loop Control

The open-loop control system is also called non-feedback control system. This implies that this system
is unable to compare the actual operating conditions with the input signals.

Most of the traditional NC machines use open-loop control systems, in which the movement pulses
are sent out to a stepper motor. The stepper motor controls the amount of the rotation of the motor
according to the pulses received. Since the compensation for the errors between the input and output
signals does not exist, this system lacks accuracy. Unfortunately, it is only used for simple work such as
drilling and straight-line cutting operations.

H Workbench
Input : :
Command Circuit Step I I
—— > CNC
Control Motor T T
Reducer

Fig. 9-5 An Open-loop Control System

Different from the open-loop control system, the closed-loop control system has a feedback checking
device on the work table. With this device, the information of the actual location of the moving slides
on the machine is directly relayed back to the control unit. Thus, the output signals are automatically

compared with the input signals, if any deviation exists between them, it will sequentially be rectified.

Workbench
Input Position Detector
Command Circuit Serve
= - ONC = =
Control Motor
Speed Detector
Speed Feedback Position Feedback

Fig. 9-6 A Closed-loop Control System
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Semi-closed-loop control is another kind of closed-loop control system. Its feedback checking device
(speed-feedback and position-feedback sensors) is installed directly on the serve-motors, along with the
photoelectric encoder to construct the semi-closed-loop. In the case of C6160, the newly-innovated digital
control machine tool based on Siemens 802D NC is a typical model in the use of the semi-closed-loop
control system. Thanks to the lower cost and higher precision, this kind of control system is very suitable

for small and medium-sized CNC machine tools in China.

Input Workbench

Command CNC Circuit Serve . s
Control Motor ™ =

\—{ Speed Detector |<—
{ Error Detector |<7

Fig. 9-7 A Semi-loop Control System

9.4 pnc vs. cne

A modern CNC machine tool has a minicomputer installed in the control unit. When the control unit
is connected to the machine tool, the graphical user interface is completed by programming the computer —
not by hardware operating.

As CNC systems use binary system as their programming language, the computer can easily turn
the binary codes into electronic pulses to the serve-motors, when the execution cycle is on. Accordingly,
the control unit of the CNC machines automatically compares the number of the input pulses with the
received ones. When the pulses are received, the serve-motors will automatically convert them into rotation
to drive lead screws and gear mechanism.

CNC machines require little human intervention at work, and even an unskilled worker can easily
operate them. In the case of machining a component, when the button is pressed, the CNC machine tool
moves automatically from one machining operation to another, changing the cutting tools and applying
coolant until the workpiece is machined according to the highest quality standards.

Fortunately, the latest progress in digital control system has made flexible manufacturing more popular
in manufacturing industry.

When speaking of the direct numerical control (DNC), what we really mean is the next development
after CNC. In this system, a number of NC or CNC machines are connected together and controlled
directly by a remote central computer. Through a remote terminal, the operator can get access to the
central computer by entering password. Vice versa, the operating status of all machine tools can be
monitored and assessed from the central computer. Owing to the onboard microcomputers with large
memory, even if the central computer shuts down, the individual machine tool can still satisfy the

manufacturing process.
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POWER ON  POWER OFF

[ &

SPINDLE LOAD

Fig. 9-8-9 A Computer Numerical Control Lathe

H New Words

1. access ['zkses/ 7. BiH ; HAE%E

W

S8y ogm

assess /a'ses/ v. PEf;

compensation /kompen'se1fan/ n. fM;
P4

decade /dekerd/ ». T4, +4E[H)

deviation /divr'erfon/ 7. f72; %%

digital /didantl/ o. 750005 BhgHY

feedback /fi:dbeek/ 7. JZi; FIR{EE

B Technical Expressions

[ T S O R S R

binary system — 33t

closed-loop control system P RS
digital control system (¢ (%) #&=H| K%
execution cycle FUTIERR

graphical user interface EEH F R HE

H Notes

individual /undr'vidjual/ 7. ™MAE; 2. 4K

9. innovate /Iavvert/ v. W, AT

© © N o

intervention /nta(:)'venfen/ n. i \; T3

. monitor /monito/ 7. WiE8E; (FAD)PEK
. rectify /rektrfar/ v. BIE; BFIE
. relay /riler/ n. f5i%; S

witness /'witnts/ v. ULiE; Hi

n. B IEA

open-loop control system FH¥EHI RE
photoelectric encoder Yt HL4wl5 %%
remote terminal FTLFREZR Y

semi-closed-loop control system P35

il REE

1. The first decade of the 21st century witnesses China’s CNC stepping into a new stage.

212 L H4EH S TR CNCHURS N T — A HiR EL
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10.

11.

110

. With software to replace hardware, any machine tool with Computer Numerically Control system

performs much better and is more versatile where traditional NC systems may fail.
Tl RGP T REE, BB R R RGTEie R AR REIR R o FH S RET5 T #5 SE
TR, M2 T, MRgErEs R AR

. Although the type of the control system is different between CNC and the NC systems, their work

principles are basically similar.

Vi CNC 5 CN #EH RGEAER—Z, (HEAIH TAERHEAZLL,

The stepper motor controls the amount of the rotation of the motor according to the pulses

received.

A B R BRI B 15 5 R i LAY e

. Since the compensation for the errors between the input and output signals does not exist, this

system lacks accuracy. Unfortunately, it is only used for simple work such as drilling and straight-line
cutting operations.

HI TN SHE SRR IREAEBIE, Hib, ZEH RGN, X
B BB B ) S A DTH 0 faj SN A

. With this device, the information of the actual location of the moving slides on the machine is

directly relayed back to the control unit.

A TREE, YUK shiE GRS TAME Bt BHtR bl R,

. Its feedback checking device (speed-feedback and position-feedback sensors) is installed directly on

the serve-motors, along with the photoelectric encoder to construct the semi-closed-loop.
R AL b B ARSI R e . (R A 5L B R BB ), GGt s — el it
PR

. In the case of C6160, the newly-innovated digital control machine tool based on Siemens 802D NC

is a typical model in use of the semi-closed-loop control system.
LIC6160 HUA A, FETFPUI 17802 DEFMUR MRS BER R T MIRLIAR Al i~ P B i 3R
e IAIHLIR

When the pulses are received, the serve-motors will automatically convert them into rotation to

drive lead screws and gear mechanism.

BRI E S, AR EALEE B ek H DI sk i2 3l ABKEh 22 AL K A e 4

Fortunately, the latest progress in digital control system has made flexible manufacturing more

popular in manufacturing industry.

SEABHYA, BT T ) SR STt A SRk i i S A

Vice versa, the operating status of all machines can be monitored and assessed from the central
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computer.

Fdsk, BrAALEs i TARRGLHS T LU H S+ SR AT A A

12. Owing to the onboard microcomputers with large memory, even if the central computer shuts down,
the individual machine tool can still satisfy the manufacturing process.
R F OB SRR fEREDRE, BIEP I RHLR G, S EPURMAER e Td .
Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

1.

The difference between NC and CNC systems

A. may be the types of drive motors

B. is the requirement of the additional hardware and electronics
C. is the position measuring system

D. may be the way in which the execution is controlled

. If a system lacks more accurate and more adaptable control, it may be of

A. open-loop control system C. half open-loop control system

B. semi-closed-loop control system D. closed-loop control system

. The machine tools with semi-closed-loop control system are very popular in China owing

to

A. being more efficient and less expensive than the closed-loop system

B. being most economical and simplest

C. lower cost than the closed-loop control system and higher accuracy than the open-loop control
system

D. being easy to start up and operate

If an NC machine tool is performed under computer supervision,

A. itis called closed-loop control system

B. it must be equipped with feedback system

C. itis called CNC machine tool

D. it must be a DNC machine tool

. When the central computer shuts down,

A. all of the machine tools in the whole system are dead
B. the CNC machine tools can still function

C. only the CN machines work
D.

only the machine tools with DNC can carry out the manufacturing process

11



I L% i

II. Complete each of the following sentences with one suitable word or phrase in the proper form.

7.
8.

has witnessed by comparison lack of based on
thanks to access to intervention individual
. CNC machines require minimum operator’s , and even an unskilled worker can easily

operate them.

Siemens 802D NC, this control is perfectly suitable for turning and milling machines
in the lower and medium performance range.
Unfortunately, open-loop control systems accuracy, and they are used only in the
simplest type of applications.

the development of computer technology, the machining industry has realized
Computer-Aided Manufacturing.

, CNC machine tools are more productive and competitive.

. Advances in computing and communications provide Web Database and public Web
page via the Internet to students and adults all over the world.
"Technically, each type of CNC machine tools has its own feature.
This century machinery to become more automated in the manufacturing process.

II. Translation (English to Chinese).

1.

2.

The requirements for tolerance of a precision in ten thousand make the best human mechanic reach
the limited class of their ability.

Alternative current (AC) serve motors are used to drive lead screws and gear mechanism by varying
the voltage frequency to control speed.

Processing center is a high degree of integration of mechanical and electrical products. When a
workpiece is clamped, the CNC machine tool automatically controls the selection of different
processes, and completes the whole work, such as drilling, boring, milling, hinges, tapping, and other
processes.

With the advances in computer technology, modern CNC machine tools require little human

intervention at work, and even an unskilled worker can easily operate them.

I. Fill in the blanks with what you have heard on the recording.

1.

112
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programmable automation.
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2. The reading device with the control unit recognizes the data blocks at a fast speed and them
into operating instructions.

3. Based on the instructions, a specific machine tool is directed to machine the raw into a
desired part.

4. Ina control, a cutting tool and a work-piece are positioned in time order before a cutting
work is engaged.

5. The contouring control systems, which have the capability of moving the workpiece or cutter, are
normally controlled by

6. The control systems are more , only equipped in complex machinery like lathes, milling
machines and machine centers.

7. Machining center is also called the changer, where different cutting tools are equipped for
automatic changes.

8. With software to replace , any machine tool with Computer Numeral Control system
performs much better.

9. Most of the NC machines use open-loop control systems where the movement pulses can
be sent out to a stepper motor.

10. Different from the open-loop control system, the closed-loop control system has a checking

device on the work table.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you
have heard on the recording.

As CNC systems use such a system as 1 programming language, the computer can
2 turn the binary codes into electronic pulses to the serve-motors, when the execution
3 is on. When the pulses are 4, the serve-motors will automatically 5 them
into rotation to drive lead screws and gear mechanism. CNC machines require little 6 intervention
at work, and even an unskilled worker can easily 7 them. In the case of machining a part,
when the 8 is pressed, the CNC machine tool moves 9 from one machining
operation to another. Fortunately, the latest 10 in digital control system has made flexible

manufacturing more popular in manufacturing industry.

III. Read aloud the following paragraph.

With the emphasis on automation in industry, numeral control systems for machines are gradually
replacing the human machine operator. The most commonly used NC machines are tape-controlled,
because the information was stored on either punched tape or magnetic tape. In NC machining process,
the blueprint of a part is converted into numeral data blocks on a tape or a hard disk. The reading
device with the control unit recognizes the data blocks at a fast speed and interprets them into operating
instructions. Thus, according to the instructions, a specific machine tool is directed to machine the raw

material into a desired part.
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cal\Writingi

You are required to complete an English letter to a company based on the following information.
i XSunny 2\ w5 ERA R Luther KOGAE B HIMETHURII(EE
REH:: SO7TCFEM Pt Bo7 8z, S 707 R4, AR RER B 7

AFIRA I .
Dear Sirs,

We confirm our letter of as per the copy annexed and
acknowledge with thanks your favor dated :

We trust by now you have carefully studied with your customers

and expect to hear from you presently that business has resulted for our

Awaiting your esteemed favors and orders.

Yours very faithfully,
Luther binge

AN

114



Part] Reading and Translating
Section A: CAD and CAM
10.1 The CAD System
10.2 Models in CAD
10.3 Structure of the CAM System
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Exercises

Part Il Listening and Speaking
Part 1l Practical Writing

Section A: CAD and CAM

Different from the conventional manufacturing, the contemporary industry uses computer systems

to assist in designing and manufacturing products, known as CAD (Computer-aided Design) and CAM
(Computer-aided manufacturing). The CAD uses an interactive computer graphics system effectively to aid
the engineering design process, while the CAM is the use of computer software to control machine tools in
manufacturing workpieces.

10.1 7he cAD system

A CAD system consists of three major units: Hardware; Operating System; Application Software.
The hardware in a CAD system includes the PC and I/O unit. The former is used to carry the heavy
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computational load for solid modeling and storage, while the (I/O) device is made to input or output
programs into or from the CNC unit.

The operating system (O/S) is a software platform for application programs to run on. It serves as the
bridge between the application software and the hardware. Different operating systems have different user
interfaces and run the same applications. Common contemporary operating systems include Microsoft
Windows, Mac OS X, Linux and Solaris.

Structurally, the application software sits on top of
operating systems because it is unable to run without it.
The application software is actually the end-user programs.
It includes database programs for performing 2D or 3D

User
Application
Operation
Hardware

modeling, drafting and engineering analysis. There have

been emerging a lot of application software manufactures
Fig-10-1" Structure of CAD System in the world, and their products — the CAD packages,
can be shared on different operating systems owing to the ISO10303. The updated versions of CAD
packages are easily attainable from the internet and many companies even provide free download if you are

a member of their users.

10.2 models in caD

In the application software of CAD system, the drawing is stored in an electric format and represented
in the form of geometric models. A geometric model is a kind of mathematical description of a physical
object. There are three types of models to represent an object — wire-frame models, surface models and
solid models.

In wire-frame models, all of the edges of the model are visible as solid lines. Surface models may
be constructed with all visible surface features and edges of objects. In the solid model, all surfaces are

combined to construct a solid model, but the interior structure must be described with the data.

2D 3D
Fig. 10-2-3

10. 3 Structure of the CAM System

Computer-aided Manufacturing is a very complex system, which involves many areas of technologies
in all phases of manufacturing a product, such as computer-aided design and engineering, manufacturing

and process planning, simulation of manufacturing process and group technology, database management
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and integrated manufacturing, flexible manufacturing and so on. The application of these technologies in
real time manufacturing relies basically on the aid of computers.
"Technically, computer-aided manufacturing and computer-aided design are usually integrated into a

whole system. This system encompasses a hierarchy structure.

Centralized Management

Financial Engineering Production
Marketing ; Analysis; - | -
Accounting; Dest n-’ Manufactu.rmg/ Process Control Manufacture
Financial; CA%)’ Pro.ductl.on
Planning Engineering
Financial Rand D; Manufacturing Inventory; .
: . . T Machine Tools;
Modeling; Material Specifications; Distribution; Quality Control
Sales; Selection; NC Part Shipping; J
ete. Design Drafting; Programming;; Production
Testing Tooling Control;
Maintenance

Fig.10-4 The General Structure of CAM

10.4 Fiexivle Manufacturing System

A reprogrammable manufacturing system for producing a variety of products automatically is called
flexible manufacturing system (FMS). In a competitive international marketplace, it is necessary for
producers to be more versatile and adaptable in realizing customizable, one-off production.

FMS consists of hardware and software elements. The hardware elements are those solid components
such as CNC machine tools, material handling equipment, computer hardware elements, tooling systems,
and coordinate measuring machines. While the software is intangible including tooling information,
program work-order files, NC programs, management software, and FMS software.

A FMS may be an individual machine or a group of machines with an automated material and tool
handling system. The material-handling system must be able to accommodate the load and bulk of the
part in order to move it from station to station. Because the system is computer controlled, it enables
manufacturers to machine a wide variety of workpieces on fewer machines with lower staffing levels,

productively, reliably, and predictably.

10. 5 Computer Simulation

Thanks to advances in computer science, currently, computer simulation is playing an important
role in many scientific and industrial areas. A computer simulation or numerical simulation is a process to

model a real-life situation (actually a virtual situation) on a computer so as to see how the system works and
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how the analytical product would be manufactured before its eventual construction. On the platform of
integrated software and hardware components of the computer, the operator interacts with a virtual world,
in which a truly immersive experience can be produced.

Mathematical modeling has been used for decades, and there have been a plenty of modeling
techniques available, typically the discrete-event simulation, which is a powerful tool and feasible to model
the complex dynamics. It has been used in manufacturing system design and control system design for
flexible manufacturing systems (FMS).

Now, computer simulation has become a standard tool in both science and modern design of products,
and we can hardly imagine drugs or an aircraft manufacturing without simulation process. Although there
are limitations to the current application of simulation tools and systems, the development of computers

has revolutionized our society in the preceding decades and will continue to change it in the future.

Bl New Words

1. accommodate /o'komadert/ vr. {H&E )NV ; YN 10. interactive /mtor'ektrv/ 2. A8 G0 ; HBHHY
2. contemporary /kon'temporart/ 2. 24fCH]; 11. interface /1ntofers/ ». 211 ; LA
B 12. phase /ferz/ n. BrBt; B
3. database /'dertabers/ 7. FkEHE 13. predictable /prr'diktab(a)l/ 2. W[ HIF
4. emerge /I'm3:dz/vi. HBL; BE [Fidiz]
5. encompass /m'kampas/ vt. Fl%E; 5 14. reliably /rr'latabl/ ad. W] 5EHY
6. format /fomat/ v. giHIAEF 15. simulation /stmju'lerfon/ 7. {5 ; L)
7. K= 16. staffing /stafm/ 7. A\ GEC#E; AE
7. hierarchy /hatoraky/ . J2IK; FHIE 17. update /ap'dent/ v. FHr; I
8. immersive /I'm3:stv/ 2. BHlfGFEIER) 18. version /'va:fon/ n. iAS; TEZ
9. integrate /mtgrert/ v. fF—{Afk, HLEE 19. virtual /'v3:tjual/ . EFLIAY

Bl Technical Expressions

1. CAD packages CAD %44y 8. online translation service FEZ&EIFIRS

2. CIMS = computer-integrated manufacturing 9. Solaris FE[E SUN RSN 6l H-% 1 —Fh
system THEALEE B HIE RS0 HBIERSE

3. Computer Simulation and Modeling 10. STEP (Standard for Product Data Exchange)
HEH R S P R A b i

4. /O (input and output) ¥\ 5w 11. the discrete-event simulation

5. ICAD = intelligent computer-aided B E
design BREHEHABIBE T 12. the ISO 10303 [EFrtruEbHLUNIER

6. IMS = intelligent maintenance system 10303 brifi
BRELE RS 13. Windows all thSEEfEA R Windows

7. Linux, Mac EEERARAEFENERIER FANEAERS, W: UNIX, XENIX,
e Windows XP &,
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B Notes

1. The former is used to carry the heavy computational load for solid modeling and storage, while the

(I/O) device is made to input or output programs into or from the CNC unit.

B SRR F R RAEE T, W (VO) RN T M= oTm s hie .

2. The operating system ( O/S ) is a software platform for application programs to run on.

BAHERSE (O/S) e MKISTB BT & .

3. Different operating systems have different user interfaces and run the same applications.

AR EERAE R G A F B P SR REIZ A A R B B AR o

4. Itincludes database programs for performing 2D or 3D modeling, drafting and engineering analysis.

ERIEIET2D/3DEEL A TR AT BE R o

5. ... and their products — the CAD packages, can be shared on different operating systems owing to

the ISO10303.
<+ AT TR CADZRAFAL, TR T B bRbRELZHZUER 10303 bRiE, TEARRIBIEAE R
e HRRERTA] o

6. In wire-frame models, all of the edges of the model are visible as solid lines. Surface models may be
constructed with all visible surface features and edges of objects. In the solid model, all surfaces are
combined to construct a solid model, but the interior structure must be described with the data.
TELHER R, B S el oAl DL SEER . b T AR Hh BTl LA S TR AE R 1 B 1 24
o FESERRERI, Wyt 25 A AR T — A SRR H A RAS A4 IR I LA o

7. Computer-aided Manufacturing is a very complex system, which involves many areas of technologies

in all phases of manufacturing a product.

THEPU B E — DN EW E AR RS, TARET SN LB 2 B BARGUR

8. ... such as computer-aided design and engineering, manufacturing and process planning,
simulation of manufacturing process and group technology, database management and integrated
manufacturing, flexible manufacturing and so on.

e HEAURBT R AR AU BY A TR LR B O B A R
A B AN SR R B Sk R 5

9. In a competitive international marketplace, it is necessary for producers to be more versatile and

adaptable in realizing customizable, one-off production.

TESEFSZIE PR E, SESBRNE , —URVERIAEF”, AP R RIS . TSR

10. A FMS may be an individual machine or a group of machines with an automated material and tool

handling system.

FMElE R LU — G e — 44 E 1 A SEEA TRAM R GRS
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11. The material-handling system must be able to accommodate the load and bulk of the part in order
to move it from station to station.

HVETTHETEGRIED), ZAPEHEE RGeS AR B T i T RN

12. ... it enables manufacturers to machine a wide variety of workpieces on fewer machines with lower
staffing levels, productively, reliably, and predictably.

- ‘EREMS T RTRELLE D HUMLES UK PACARBIRIE A 01, k. e st A= Hh 2 A A B0
ThE.

13. A computer simulation or numerical simulation is a process to model a real-life situation (actually
a virtual situation) on a computer so as to see how the system works and how the analytical product
would be manufactured before its eventual construction.

TR SRR LU AU P B, B — D H SR (kR LRI =), DO
RGN TAE, FFo A e M R A A ) A b B
Exercises

I. Tell whether each of the following statements is True (T) or False (F).

1.

Computer provides the designer with a powerful tool for analyzing proposed designs and for
preparing formal drawings of the final design.
Before entering the marketplace, newly-released CAD software should be certified to run on any

graphics driver of operating systems.

. The operating system acts as a host for application programs that are run on the machine.

Different operating systems have different user interfaces and run different applications.
A two and one-half D model can present solid model of an object by simply rotating the two-

dimensional model.

6. A geometric model is a kind of physical description of a physical object.

Solid edge will run on any graphics driver that supports Windows N'T® 4.0, Windows 2000°,
Windows XP®, Windows ME® or Windows 98°.
In the solid model, all surfaces are combined to construct a solid model, but the interior volume

must be described with the data.

II. Match the items listed in the following columns.
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mature a. belonging to the present time

release b. to officially give something to someone

update c. agradual change from one thing to another
transition d. to add the most recent information to something
allocate e. to make something available for people to buy
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6. emerge f. fully grown and developed
7. contemporary g. to appear or come out from somewhere
8. convert h. to change something into a different form
9. primitive i. useful and helpful
10. constructive j. belonging to an early stage

IL Fill in each blank with a proper word beginning with the letter given.

Group Technology

Any new component design needs its own 1. u identification number, usually the
drawing number, and traditionally these were just allocated in 2. s . Components with
low drawing numbers were designed some time 3. a , drawings with high numbers are
4. m recent; nothing more could be learned 5. f the drawing number. With
computer techniques the drawings can be 6. s on a CAD system and stored in a database.
Group 7. t provides components with meaningful drawing numbers. Each drawing number
is 8. a by a coding system, and each digit has meaning. If the 9. ¢ number is

known, many of the component features can be reduced without 10. r to the drawing.

IV. Translation (Chinese to English).

- AERR DK R 5 HBH B B VIR (keep advance with ...).
B R FRERAE DRI S RS F 3RAE (convert ... to ...).

- RUSRT LR IR AL A (act as ...),

- TG, B EEEPURE T T (owing to ...),

B N R

Section B: The Third Industrial Revolution

The Britain Industrial Revolution in the late 18th century shaped the whole structure of the modern
world. It was the transition to new manufacturing processes from hand production methods to machines
that brought home weavers together in a single factory. The increasing adoption of steam-powered boats,
ships and railways, the development of machine tools as well as the increasing use of steam powered
factories evolved into the Second Industrial Revolution.

The first two industrial revolutions made the world richer and more civilized. Now the third

revolution is dramatically advancing, and manufacturing has stepped into a digital era.
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10.6 Big Data — av's

Big data refers to the data sets which the computers with powerful software tools are used to capture,
curate, manage, and process. As Gartner defined it as follows: “Big data is high volume, high velocity,
and/or high variety information assets that require new forms of processing to enable enhanced decision
making, insight discovery and process optimization.” Additionally, a new V “Veracity” is added by some
organizations to describe it.

As Jeremy Rifkin describes on the Third Industrial Revolution (TIR) website, “The intelligent TIR
infrastructure — the first smart infrastructure in history — will connect everyone and everything in a
seamless network. People, machines, natural resources, production lines, logistics networks, consumption
habits, recycling flows, and virtually every other aspect of economic and social life will be connected
via sensors and software to the TIR platform, continually feeding Big Data to every node — businesses,
homes, vehicles, etc. — moment to moment in real time. The Big Data, in turn, will be analyzed with
advanced analytics, transformed into predictive algorithms, and programmed into automated systems, to
improve thermodynamic efficiencies, dramatically increase productivity, and reduce the marginal cost of

producing and delivering a full range of goods and services to near zero across the entire economy. ”

10.7 3D printing

3D printing is commonly called “additive manufacturing”. Unlike the traditional “subtractive
manufacturing ” process, 3D printing techniques use CAD Software to instruct the 3D printer to produce
an object by building successive layers of material, until the entire object is complete. It is the very process
that joins design with the production through the use of 3D model data and additive manufacturing

processes, which brings us to a new reality of customizable, one-off production.

Printing Materials
The 3D printing materials vary depending upon the manufactured products and the building
processes. With the fast development of 3D printing technologies, every aspect of industry puts forward
new requirements for the material science. Since the beginning of the 21st century, 3D printing materials

have become the focus that engineers and scientists pay close attention to together. In the recent markets,

Fig.10-5 3D Printer Fig.10-6 A 3D Printed Car
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printing materials are increasingly diverse and colorful. They can be anything from chocolate, plastic,
metal, full color sandstone, carbon fiber, inorganic nano particles, bio-ink, titanium alloy matrix composites

and so on, which exist in either liquid or particle form.

Printing Methods

Although there are many different types of 3D printers available to meet the different needs of our
society, the printing process is basically consistent from one to the other. With the new manufacturing
techniques, the customized products are made from a raw material in either liquid or granular form. What
differs among them is the way layers are built to complete the products. Though, the new printing methods
are emerging in an endless stream, only insofar as some are commercially used at best. They include
Selective Laser Sintering (SLS), Fused Deposition Modeling (FDM), Electron-beam melting (EBM),
Selective laser melting (SLM), Stereolithography (SLA), Plaster-based 3D printing (PP), Direct Metal
Laser Sintering (DMLS), and Laminated Object Manufacturing (LOM) as well.

The technology of the SLS, DMLS, SHS, EBM and SLM uses powder granules as building materials
like thermoplastics, any alloys, metal powders, ceramic powders; while the raw materials for the methods
of FDM and the PP are relatively eutectic such as thermoplastics, edible materials, and rubber. As it is

concerned to the procedure of the LOM, the printing materials are paper, metal foil, plastic film and so on.

3D Printing in China

In China, many universities and institutes have established 3D printing R&D labs or centers, and the
government has committed billions of RMB towards the new industry. So far, Chinese experts have made
great contributions to 3D technologies. Taking the medical area for example, researchers have successfully
printed human organs such as ears, livers and kidneys with their own 3D printers and bio-ink or living cells.
It is predicted that fully functional printed organs will be realized within the next years. As 3D printing
technologies are affecting almost every aspect of industry and our personal lives, what kind of surprises we
will have in the near future is beyond our expectation, and it is supposed to change our lives for good.

In recent years, China has made great achievements in high-tech and high-end equipment
manufacturing, such as high-performance computer, quantum communications as well as new materials.
At the same time, the world is going to see that China will lead the world to live in a brand new era by
the international cooperation of One Belt, One Road, Made-in-China 2025 and “Industry 4.0”.

H New Words

1. algorithm [elgoridom/ 7. BHik 7. only insofar as HfF

2. consistent /kon'ststent/ 7. —Z(H) 8. organ [agon/ n. [EW)] 2§ E

3. customizable /kastomarzobol/ 2. ZiilAk ; 9. revolution /reva'lu:fon/ 7. Ay
5] il [ 10. sandstone /'sendstoun/ 7. b

4. eutectic /ju'tektik/ 7. 25 55 VEAREY 11. seamless /'simlrs/ 2. JTCEEH)

5. evolve /t'volv/ vr. K, 4k 12. successive /sok'sestv/ z. YELLI

6. infrastructure /Infrostraktfo/ 7. FEAE i 13. veracity /va'resttr/ n. #ETE
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Bl Technical Expressions

1. Direct Metal Laser Sintering (DMLS) 7. logistics network ¥ifi PI4%
HI#gmEothst T2 8. Plaster-based 3D printing (PP)

2. Electron-beam Melting (EBM) LER=44TEHI T
HL AR T e 9. Selective Laser Melting (SLM)

3. Fused Deposition Modeling (FDM) ST e AR ) AT i D
VAELNIRAG B 10. Selective Laser Sintering (SLS)

4. Gartner, Inc. £FE(EBHEARMLE M)A H PO RS,

5. Jeremy Rifkin EEZLF ., #HE%EK 11. Stereolithography (SLA) J6E LT A

6. Laminated Object Manufacturing (LOM) 12. subtractive manufacturing JBsE T
B2 A 13. thermodynamic efficiency #ZF8FR

B Notes

1. Big data refers to the data sets which the computers with powerful software tools are used to capture,

124

curate, manage, and process.
REHEh BRI, TSR AP R A D RER A TR XA Tl e . 1ok, &
HRIARRE

Big data is high volume, high velocity, and/or high variety information assets that require new forms
of processing to enable enhanced decision making, insight discovery and process optimization.

RE AR —RERER, BERR, THEENGERRT, TE—FHRAHEOR 20 3 5800
PRAETT . T SIRALALEIRE ST .

. The Big Data, in turn, will be analyzed with advanced analytics, transformed into predictive

algorithms, and programmed into automated systems, ...

FOdR, REdEEE S TR, FCATIEE R, Jredntls A sk RS, -

It is the very process that joins design with the production through the use of 3D model data and

additive manufacturing processes, ...

TR AL FRRE i i 3 DA Z k6 & TR, Kot Sl —k, -

. They can be anything from chocolate, plastic, metal, full color sandstone, carbon fiber, inorganic

nano particles, bio-ink, titanium alloy matrix composites and so on, which exist in either liquid or
particle form.

AT TR DURARATAPEL, MI55e 1, BB @JB . &R | IREFYE . TTHLADRKL- . YK,
BREGFRE OGRS, RIS A BESE LR BRIZIR .

What differs among them is the way layers are built to complete the products.

BN T DRI E T HE B2 SE i i B 7 SAN R A ]
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7. Though, the new printing methods are emerging in an endless stream, only insofar as some are

commercially used at best.

RUESHHTEN IR Z AT, AHRDIL AR A TR A 2 o

8. Itis predicted that fully functional printed organs will be realized within the next years.

PET, DIREST ML SS BB AR A TEN R .

9. What kind of surprises we will have in the near future is beyond our expectation, and it is supposed
to change our lives for good.

ARHPEAR, SDEARZAEEN U 2SRRI IHHY, BOF RSB A .

Exercises

I. Choose the best answer for each of the following statements or questions according to the text.

1. In the 3D world, a 3D printer also needs to have instructions for what to print. It needs a (CAD) file
as well. The file is created with the use of
A. a 3D modeling program B. a program such as Microsoft Word
C. the Word Document D. 2D modeling program
2. 3D printing moves us away from the mass production line, and will bring us
A. back to the Henry Ford era
B. to steam-powered engine industrial age
C. to new personally customized products
D. to an unknown world
3. Big data is so large and complex that
A. it must use on-hand database management tools to process
B. it becomes difficult to process using traditional data processing applications
C. powerful computers should be used
D. itis feasible to work with using most relational database management systems and desktop statistics
4. The internet of energy, Shifting to Renewable Energy, Buildings as Power Plants, Renewable Energy
and Transitioning the transport fleet to electric, all the five sectors belong to
A. the First Industrial Revolution B. the Third Industrial Revolution
C. the Second Revolution D. the evolution of the Second Revolution
5. 3D entrepreneurs are particularly bullish about additive manufacturing,
A. because it uses less of the earth’s resources
B. because the earth’s resources become much higher
C. because it is the third industrial revolution
D. because the process requires about 10 percent of the raw material and uses less energy than

conventional production
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II. Complete each of the following sentences with one suitable word or phrase in the proper form.

hierarchy encompass commit intangible

reliable evolve suppose accommodate

1. The system is new, but so far it seems to be

2. The first two industrial revolutions to the Third Industrial Revolution.

3. Such products will the plug-and-play demands of users.

4. There is a rigid of management in modern cooperative enterprises.

5. Racial harmony should three main factors: mutual respect, social harmony and good
public security.

6. 3D printing technology is to change our lives forever.

7. Customer goodwill is an important asset of any business.

8. The local government some of those funds to the research of renewable energy last year.

II. Translation (English to Chinese).

1. Selective laser sintering (SLS) is one kind of rapid prototyping (RP) technology, which uses a laser to
sinter powdery material selectively to produce 3D mechanical parts.

2. Some methods use melting or softening material to produce the layers. Selective laser sintering
(SLS) and fused deposition modeling (FDM) are the most common technologies using this way of
printing.

3. As the new 3D technology becomes more widespread, on site, just in time customized manufacturing
of products will also reduce logistics costs with the possibility of huge energy savings.

4. The lateral scaling of the Third Industrial Revolution allows small and medium size enterprises to

flourish.

Part/lIL Jlistening{andSp

I. Fill in the blanks with what you have heard on the recoring.

1. CAD means using an interactive computer graphics system to the engineering design
process.

2. A CAD system consists of three major units: hardware; operating system ; application
software.

3. The operating system (O/S) as a host for application programs that are run on the
machine.

4. Different operating systems have different user interfaces and run the applications.
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5. The CAD models can be into the following types: two-dimensional models, two and
one-half, three-dimensional models, and super models.

6. Application software is the design of computer programs for finishing user tasks.

7. Computer-aided Manufacturing is a very complex system, which involves many areas of technologies
in all phases of a product.

8. A general CAM system has three or more levels of computers to control and monitor the manufacturing

9. With standard computer data processing methods, the product with higher quality and less expense
is
10. For example, when a part program is generated by a CAD-based system, a realistic picture of the

workpiece can be on screen.

II. Listen to the following paragraph three times and try to fill in the blanks with the words you
have heard on the recording.

In China today, the 1 from Labor-intensive industry to knowledge-intensive
industry is a general 2 . Computers help human 3 not only for data processing,
but also do 4 for decision-making in some big companies. Without doubt, 3D printing
ways will 5 the future manufacturing mode. Today, the use of computer integrated
manufacturing systems is 6 a problem, which has become the most important 7 of
improving productivity, responding to 8 changing market demands, and improving the
control of both manufacturing and the 9 functions of an organization. Although CAM does

decrease human involvement, the roles of humans has in 10 will not be replaced.

III. Read aloud the following paragraph.

Since China’s accession to the WTO, the world economic structure has undergone major changes.
Under the context of economic globalization, international competition becomes even more intense,
especially in manufacturing industry. In the competitive international marketplace, increasing demand
tor high quality products forces manufacturers to provide better design, manufacturing, management
and marketing.
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You are required to write an adjustment letter to a company based on the following form.

November 8th, 2016
Dear Mr. Smith,

I'm writing to you with regards to the NC milling machine tool we bought from
your company last month. We are sorry to inform you that something is wrong with the
operating control unit, which occasionally makes the tool changer unavailable, besides, when
the work is fed, somehow the cutting fool is slow to act as it should do. It is not supposed
to have such defects for a newly-produced machine tool. So we inform you in the hope of a
replacement for THLS defect unit.

Looking forward to your early reply.

Sincerely yours

ol Edusand

N
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