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Unit 1 Mechanical Engineering

Passage 1 Manufacturing and Designing of Production

1.1 Manufacturing of Production

Making parts and putting them together is manufacturing. If you make parts and put
them together to make a product. you are manufacturing. The manufacturing industry is
important in our society and economy. An economy is a system for producing and distribu-
ting products and services. Many people work in manufacturing. They help produce prod-
ucts, and they buy products with the money that they earn. The more products people
buy. the more products are manufactured. And this allows more people to
work. Manufacturing is also important to the economy in another way. A piece of material
is worth more after it is been changed into a useful product. That is value added. Value is
increased by the manufacturing process.

Manufacturing can be defined as the transformation of raw materials into useful prod-
ucts through the use of the easiest and least-expensive methods'"'. It is not enough. there-
fore, to process some raw materials and obtain the desired product. It is, in fact, of major
importance to achieve that goal through employing the easiest, fastest, and most efficient
methods. If less efficient techniques are used. the production cost of the manufactured part
will be high, and the part will not be as competitive as similar parts produced by other
manufacturers'™® . Also. the production time should be as short as possible to enable captu-
ring a larger market share.

The function of a manufacturing engineer is, therefore, to find out the most appropri-
ate, optimal combination of machinery. materials. and methods needed to achieve econom-
ical and trouble-free production. In other words. it is the engineer’s task to determine and
define the equipment, tools, and processes required to convert the design of the desired
product into reality in an efficient manner. Thus, a manufacturing engineer must have a
strong background in materials and up-to-date machinery as well as the ability to develop
analytical solutions and alternatives for the open-ended problems experienced in manufac-
turing. This is in addition to having a sound knowledge of the theoretical and practical as-

pects of the various manufacturing methodst'.

1.2 Designing of Production
The cost of a product depends on raw materials. production costs for machines and la-

bor, management and sales. warehousing and logistics, and overhead. Machine and labor

1



Unit 1 Mechanical Engineering

costs are inexorably related and make up, long with raw materials expenditures, the bulk
of production costs'''. When a material is chosen, the process, including the machine, is
frequently specified. Alternatively, if a machine is available, the raw material that can be
processed on that machine may be utilized. One could say that the purpose of economical
production is to produce a product at a profit. This infers that the cost must be acceptable
and competitive; also, a demand for the product must exist or must be created".

Efficiency in Production

Since the first use of machine tools. there has been a gradual trend toward making
machines more efficient by combining operations and transferring more skill to the ma-
chine, thus reducing time and labor'®' . To meet these needs. machine tools have become
complex both in design and in control. Automatic {eatures have been built into many ma-
chines. and some are completely automatic. This technical development has made it possi-
ble to attain the high production rate with low labor cost that is essential for any society
wishing to enjoy high living standards'”'. Computer-aided design and manufacturing are
significant steps of progress.

Along with the development of production machines, the quality in manufacturing
must be maintained. Quality and accuracy in manufacturing operations demand that dimen-
sional control be maintained for that parts which are interchangeable. For mass production,
any one of a quzimity of parts must fit in a given assembly. A product made of interchange-
able parts is quickly assembled, lower in cost. and easily serviced ®'. To maintain this di-
mensional control. appropriate inspection facilities must be provided.

Three criteria that determine economical production are;

(1) A functional but simple design that has appropriate aesthetic quality.

(2) A material choice that represents the best compromise among physical proper-
ties. appearance, cost. and workability or machinability.

(3) Selection of the manufacturing processes that will yield a product with no more
accuracy or better surface finish than necessary.

Product Engineering and Design

It is important that the product be designed with material, manufacturing, and engi-
neering to be competitive. For any manufactured product it is possible to specify a stron-
ger, a more corrosion-resistant, or a longer life material, for example, but it is the
engincer's obligation not to overlook the opportunity of economical production. This leads
to value engineering, which is elimination of costly materials or unnecessary operations.

To produce parts of greater accuracy, more expensive machine tools and operations
are necessary, more highly skilled labor is required, and rejected parts may be more nu-
merous. Products should not be designed with greater accuracy than the service require-
ments. A good design should consider the finished appearance. because a product is often

judged for appearance as well as function and operation. Many products, such as those

2
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made from colored plastics or other special materials, are more saleable because of appear-

ance-’'. In most cases the function of the part is the deciding factors. This is particularly

true where great strength, wear. corrosion-resistant, or weight limitations are encoun-

tered.

For mass produced parts the design should be adaptable to mass production ma-

chines. Whenever a part is loaded, stored, and reloaded into another machine, costs are in-

volved that may not add value to the product.

New Words and Technical Phrases

definition 2. & X, ia X

raw a. A T.MH

transformation n. #48

process n. &u. W, #ld:. BIF
efficient a. A %M

technique n. FEAR, ik

competitive a. 3EFH

defline  w. K& eeeer R BR

convert w. &n. Fiffe, KAF

optimal a. FIMH, F4SAHEKN
background n. ¥, 20

sound a. &ad. BSH) OGf). FEM O
logistiecs n. (&) J5#h{itn;

overhead n. Z¥ A, #Hk % H
warehousing »n. FEff (D)

inexorable ad. ANF1EHL, JouE M AE Hy
expenditure n. i, %, {#HH

bulk n. Kig, KL

utilize w. F|

profit ». Flid. Y1k

complex a. H4M n HEK
automatic a. HBIM. HLEG

devote (10)  w. {f«ee-e- E=J 1S {URITRE %
maintain o, 4ERF, {f3F. 4E
interchangeable «. W] FL$ff), W] 3846 (1)
facility ». T H. &

criterion  n. (E ¥ criteria) #rdE, HEN|
aesthetic a. HEM ., LAKM
compromise n. L., PPk
machinability n. 7 i T

vield o =4, W=

obligation n. X %

substitution n. R, L&
elimination n. HEER

reject v A&, #hFF

coat v BLL (AhID B2
adaptable a. BEGELLM . 3 57 58 1
setup . HlLAY, EFH

up-to-date 40, HOH M
open-ended 7 FR il (Y

to be deflined as @ L Jgeeerer

as...as possible JRTATHEM - -

find out %8

make up LY

along with Bfi &

the bulk of KZ¥

ata profit 3K 25

computer-aided design (CAD) +EHL&§ B it
mass production A A i
corrosion-resistant i J& {9
value engineering M {fi T.#2

- NOTES

[1] Manufacturing can be defined as the transformation of raw materials into useful

products through the use of the easiest and least-expensive methods.

AA) R i, BT EiE we,

AN i AR R B R R R 22 B 00 7 B M ISR BRI TR A R B 5 %
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Unit 1 Mechanical Engineering

[27] If less efficient techniques are used. the production cost of the manufactured part
will be high, and the part will not be as competitive as similar pans produced by other
manufacturers.

AR W R AR RCR OB AR W0 T 6 A 7 9 PR R . AT (i
5 HAL T A R FEA#H T ES .

[3] This is in addition to having a sound knowledge of the theoretical and practical
aspects of the various manufacturing methods.

AVER . MeAh . R AR A R i T R O TR AR S A S B A IR A S BR AR 5

[4] Machine and labor costs are inexorably related and make up, along with raw ma-
terials expenditures, the bulk of production costs.

SA) R DLAS ST T 98 . LA KSR B ) T HE 44 B 5 0 A Y 32 2254y .

[5] This infers that the cost must be acceptable and competitive; also, a demand for
the product must exist or must be created.

PAVIEN X TR A b AR T LA A MU SE S S . ELXE I A B T SR
VI AFTE RN ] LR B4

[6] Since the first use of machine tools, there has been a gradual trend toward mak-
ing machines more efficient by combining operations and transferring more skill to the ma-
chine, thus reducing time and labor.

AT . AT MEHIALES LUK, g 7 ka1 Tadad B A R AN 28 B A T £ 1)
FE A 2 AL AR 2R a2 95 B I (] AU T (9 T A€

[7] This technical development has made it possible to attain the high production rate
with low labor cost that is essential for any society wishing to enjoy high living standards.

AR . X TR 0 A R A AR 57 30 A 3K A5 85 A 7 R T RE . B IF AT A A
A 4 15 KO (4 25 B L)

[8] A product made of interchangeable parts is quickly assembled, lower in cost, and
easily serviced.

PAYFEA T A TR AR SRR . W ERE E S T4,

[9] Many products, such as those made from colored plastics or other special materi-
als, are more saleable because of appearance.

RN ARZ 7 S SRS 35 40 ph R (0 SRk A R ik AR S A T 8 T
W 5 .

EXERCISES

I . Answer the questions
(1) What is the definition of manufacturing?
(2) Why should the production time be as short as possible?

(3) What is the function of a manufacturing engineer?



Passage 1 Manulacturing and Designing ol Production

(4) Why must manufacturing engineer have strong background knowledge?
(5) What do you learn from this article?

(6) What is the cost of a product consisted of?

(7) What is the purpose of economical production?

(8) What are the criteria for economical production?

(9) What is the meaning of value engineering?

(10) Why should a product have a good appearance?

II . Choose from Column B an appropriate object for each of the words in Column A

A B
( ) 1. raw materials A, MET
( ) 2. trouble-free production B. H A
( ) 3. overhead C. JE#H
( ) 4. computer-aided design D. 5 =
( ) 5. production rate E. R-FHE
( ) 6. dimensional control F. 409 B %%
( ) 7.interchangeable parts G. H =%
( ) 8. value engineering H. 18U Bh it
( ) 9. wear L it 2k

I[. Fill in the blank in each sentence below with a proper phrase. Change the form if necessary

A. as... as possible

B. depend on

C. along with

D. one could say that

E. be adaptable to

(1) He a new job.

(2) As you roll out of bed, last night’ s headlines and sports scores are read to you

today’s weather forecast.

(3) It is being forced to again re-tool for the new production techniques and tools,
and to a new form of labor.

(4) Once the mixture has been burned it must be removed from the cylinder
quickly

(5) a year's plan starts with spring.

IV. True or false, mark “./” in the blank if true and “ X" if false

(1) Process some raw materials and obtain the desired product is enough as definition
of manufacturing. ( )

(2) The production time should be as short as possible to enable capturing a larger

market share. ( )
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(3) Warehousing and logistics make up the bulk of production costs. ( )
(4) A product made of interchangeable parts is quickly assembled, lower in cost, and
easily serviced. ( )

(5) A good design only considers the function of the part. ( )

V. Translate the passage below into Chinese

In the future, many of the more prestigious positions in factory automation manage-
ment will be taken by persons with well-rounded technical skills as well as by those with
demonstrated management skills. They would have arrived at this position [rom a series of
previous assignments Including product engineering and manufacturing, production sup-
port and quality control. Such managers will have been in positions requiring an interaction
with superiors, peers, and subordinate co-workers, positions that were successful because

of the interactions of and with people.
Readings: What is needed for Manufacturing

Manufacturing product requires tools, materials. and processes. Materials are what
products are made of. Processing converts (changes) materials into useful products. Tools
are used in Processing.

1. Tools

A tool is a device that a person uses to perform work. Tools used in manufacturing
come in a variety of sizes and shapes. Basically. they can be classified into three main cate-
gories:

+ Hand tools

+ Portable power tools

* Machines and equipment

Hand tools Simple tools powered by humans are called hand tools. You have probably
used some. Hammers, screwdrivers. and wrenches are all hand tools. Special hand tools
are often used in manufacturing.

Portable power tools If a tool is powered by electricity or air and is small enough to
carry, and then it is a portable power tool. Portable electric or air powered tools, like
drills, grinders, and wrenches are used.

Machines and equipment This category includes the large, powerful machines used in
manufacturing. They are usually installed permanently. This means they are not movable.
Saws. milling machines, and drill presses are examples of manufacturing machines. E-
quipment includes ovens, paint booths, and welding outfits.

2. Materials

Products are made from one or more materials. Metals and plastics are materials com-
monly used in manufactured products. There are two categories of materials:

* Raw materials



Passage 2 Engineering Graphics and Computer-Aided Design

« Industrial materials

Raw materials All materials are {irst raw materials. Most materials are not usable in
their natural form. Iron ore, found in the earth, is a raw material. For use in products. it
can be changed into steel. Aluminum and other metals are also mined as an ore from the
earth. Plastics are made from petroleum materials (crude oil) that are pumped out of the
ground. Textiles (cloth) can be made from plant fibers such as cotton.

Industrial materials Raw materials are converted into industrial materials. These are
materials in a form that can be used to make products. Industrial materials are usually
made as standard stock. This means that the material is formed or packaged in a widely
used (standard) size, shape. or amount that is easy to ship and to use. Standard stock in-
cludes sheets of plywood, steel, and aluminum. Bolts of cloth and barrels of liquid chemi-

cals are also standard stock.

Passage 2 Engineering Graphics and Computer-Aided Design

2.1 Computer-Aided Design

Computer-aided design (CAD) refers to a system that uses computers with advanced
graphics hardware and software to create precision drawings or technical illustrations'. If
the system is being used to design parts to be manufactured, the designer can draw and
manipulate a 3-D image of the part without having to build a physical model.

CAD systems can be broadly classified
as two-dimensional (2-D) CAD and three-
dimensional (3-D) CAD. Two-dimensional
CAD systems are basically glorified elec-
tronic drawing boards, replacing paper,
pencil. and the T-square. Three-dimension-
al CAD is also called geometric model-

ing. There are three methods of modeling in

three dimensions: wireframe modeling,
surface modeling, and solid modeling. An Figure 1. 1 A Wire Model

example of a wire model is shown in Figure

1. 1. The intended purpose of the image dictates the appropriate model.

Wireframe, the simple 3-D modeling, represents objects by line elements that provide
exact information about edges, corners, and surface discontinuities'”. With these models.
there is no way to distinguish between the inside and the outside of the object. Surface
modeling. on the other hand, defines precisely the outside of the object being mod-

eled. Surface models connect various types of surface elements by line segments. Solid mod-
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els make use of topology, the interior volume and mass of an object is defined. Surface
models appear similar to solid models. but the interior of the surface model is empty.
Every CAD system has a set of elements or primitives out of which the designs are
created” . In a 2-D system, the primitives are points, lines, and surfaces. In 3-D systems,
the primitive shapes are cubes, wedges, cylinders, or spheres. If the CAD system is being

used as a real design tool. the designer can try out ideas and immediately see the results.
2.2 Engineering Graphics

2.2.1 Technical Drafting
Technical drawings are the means for describing something that must be processed,

manufactured, or built'"

. Engineers, designers, and architects use technical drawings as a
means of communicating their ideas.

Until the 1950s and the advent of the computer, technical drawings were done at the
drafting table with paper. pencil, and T-squares.

Now most technical drawings are done on the computer. What began as the automa-
tion of drafting has expanded into techniques and capabilities that a draftsperson in 1950s

could not have imagined”'. An example of a technical drafting is shown in Figure 1. 2.

‘ N [Sym| ~ Revision | Date Appd|
‘ A ‘MIGX.‘Zwas %Whnh : 51 76|F. N.

30°
Center drill =~ chamfer "
| N #5 at top e “Hex. 24A/F @
gt r$13 l’MlﬁxZ—ﬁH

Dims, in mm | {@ Dm. A.B.5:4:76 |A. SHAMBLES PTY. LTD!
Tolerances: @ E de.dJ.FM. 6:4:76 |
Material  |Appd. F. N. 8:4:76 SPINDLE CAP
%0, 18l over MS Issued K. S. 9:4:76
\ Finish [Ref. | Size: A4 |Dwg No:17644
| AS 1100 int ize: Ad wg No:17644 |
L7 IR v |Assy No:17645 [Scale 1:2 | Sheet 2 of 4

Figure 1.2 Technical Drafting

2.2.2 Projections and Three Views
The projections are orthographic projections of an object as seen from the front, top,
or other sides. The three views are that the top, front, and side views, arranged closer to-

gether are shown in Figure 1. 3'%,

8
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New Words and Technical Phrases

precision n. Ktk draltsperson n. il 5, £EHRA
illustration n. 4H ., EFE, L) projection n. A, $#FEE

manipulate n. 4, BN, FEHl. O detail n. E{. o

glorily v Ak, #3¥E., fli---- 1l (a, scale n. o9

T-square n. JFER CAD &ML

geometric  a. JL{ ) 2D (2-D) 4k, two-dimensional 455
dictate v . WL 3D (3-D) =4k, three-dimensional (N4 5
wirelrame n. ZEHE technical drawings T f2 il &
discontinuity n. (GEZEM) K. RNiELH three views — il [%]

distinguish v X4F, #EH] . B4 orthographic projection [F 32§
segment  n. B, B, (EID title block 5 A

solid  a. SEAEM), AR, =46 item block W 4 $%

topology  n. #ifh*F. HIMGH Drn #:[%, Drawn by W45

interior a. P Chd £ Xf, Checked by (1485

volume n. f&F1 Appd H ¥, Approved by BM4RE

mass n. Jiidf Part No.  ZFE{F 5, Part number (475
primitive n. ¥C. BEGRYIC, AR Detail rel.  E{E& %5, Detail relerence U455
cube n LK. SEHIE Name of part FH#4

wedge n. B OB, B&, EE. 8O Heat treatment 44 &b A

cylinder . [AIEE{£ No. off {%t. Number off 45 E

sphere n. BRK (4, JE. W) Drg. no &5, Drawing number 415

advent n. HB., 23k, FiIF
NOTES

[1] Computer-aided design (CAD) refers to a system that uses computers with ad-
vanced graphics hardware and software to create precision drawings or technical illustra-
tions.

PL that 5|5 95 i WA Hi i B %647 18 system, with SyAvial, &4 “FH, EH",
H %% f advanced graphics hardware and software. 4=/ 0] 8% K “3 8 ¥L 4 By &+t
(CAD) 45 892 — Rl F B A 5 9 P I Ak 34 588 4 A0 400 4 1% 3 B 0L ok 00 2 % i PR 1 el R 1R %
ARG,

[2] Wireframe, the simplest 3-D modeling, represents objects by line elements that
provide exact information about edges, corners, and surface discontinuities.

the simplest 3-D modeling 1E B ifi A&, 5 wireframe, that | 5% 18 M A& line
elements, A2 F ceeee » and line elements provide exact information... 4 4] a] B 1% &
CLROUERI R (TR 3D EAEE) EEARARARXMR, KAKBRUETHLHRE. A%
i1 i TSR P TR SRS R

[3] Every CAD system has a set of elements or primitives out of which the designs

are created.
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which 5| S E &M 4], HIEFTiA R a set of elements or primitives, It%] ] #t A Every
CAD system has a set of elements or primitives, and the designs are created out of the set
Of elements or primitives. 2% 7 #iF R “G 4 CAD R4 #A4 —EH T 4= & Fris it i
JLE. BlEHEIT.

[4] Technical drawings are the means for describing something that must be pro-
cessed. manufactured, or built.

TR PR T T s b B ) R e 3 S TR

mean [ EH (means) ExR: k. FE.

[5] What began as the automation of drafting has expanded into techniques and capa-
bilities that a draftsperson in 1950s could not have imagined.

i B A s B AR FEE I 2 23K B T 20 42 50 FARM L EI ] E LM R e 4.

[6] The three views are that the top, front. and side views. arranged closer together
are shown in Figure 1. 3.

AR . A, M R AR, I 1.3 R,

Are shown in Figure 1. 3 H#aEA, aliER “WE 1.3 frax.”

EXERCISES

[ . Full in the blanks according to the text

A. refer to E. make use of
B. be classified as H. try out
C. represent. . . by. .. L. use. .. as

D. distinguishes between. .. and. ..

(1) Recessing cutting a groove on the inside of a hole.

(2) This type of reactor graphite the moderator.

(3) Since velocity has direction, we may it a line.

(4) When you get to Rome, you can the free airport shuttle service to reach

the rail train station.

(5) Computer may analog and digital.

(6) The engineer must build on the traditions of past experience as well as
new ideas.

(7) It is important to chemical physical changes in substances.

Il . Choose from Column B an appropriate object for each of the words in Column A
A B

) L I EALAE BRI (CAD) A. wireframe modeling

) 2. BIERKEW M RS S RE %  B. Computer-aided design (CAD)

) 3. 4k C. options

)

—~ A~~~

4, THFER D. engineering graphics
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