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Part1 Fundamentals of Manufacturing

Unit1 Definition of Manufacturing

Manufacturing can be defined as the transformation of raw materials
into useful products through the use of the easiest and least-expensive
methods'". It is not enough, therefore, 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 capturing a larger
market share.

The function of a manufacturing engineer is, therefore, to
determine and define the equipment, tools, and processes required to
convert the design of the desired product into reality in an efficient manner.
In other words, it is the engineer's task to find out the most appropriate,
optimal combination of machinery, materials, and methods needed to
achieve economical and trouble-free production®. 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 manufacturing.
This is in addition to having a sound knowledge of the theoretical and
practical aspects of the various manufacturing methods™.,

NEW WORDS

definition n. EX, WX
raw a. RHITH
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transformation n. ¥4

process n&v. iR, #lk, BF

efficient a. A

technique n. AR, HiE

competitive a. wFH

define v. Xl - FIR

convert v.&n. ¥#¥, &

optimal a. BRI, BSAHEMY

background n. HE, &

sound a&adv. BER G), LK Gh)
Phrases and Expressions

trouble-free  tRJA )

up-to-date  H{4H, BEH

open-ended  FCFRHIM

to be definedas  EXLH -+

as '~ aspossible RATHEHT -+

findout A

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.

EAJABENER, Fihwe H¥E T,

SRER:  BIEREKXABENREEG R TEREMS T
B P b B B R
[2] 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.

AAIFR. WRRACRBENEAR, Win TE4KES AR
W, ATERFALE S HMA T £ R FHHITES.
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[3] In other words, it is the engineer's task to find out the most
appropriate, optimal combination of machinery, materials, and
methods needed to achieve economical and trouble-free production.

“it” EHREA EiE, HEIEEER “to find out the most
appropriate, optimal combination of machinery, materials, and
methods needed to achieve economical and trouble-free production”.

SR BAER, TENMES RN RBES 5 LR
Hr-mmERRRES . BFEEMEEE. MR
[4] This is in addition to having a sound knowledge of the theoretical and
practical aspects of the various manufacturing methods.

SRER: WA REBASMEETEHEEE BLNEL
HAba AN TRAR .

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?

(4) Why must manufacturing engineer have a strong background
knowledge?

(5) What do you learn from this article?

Unit2 Design Materials and Production

The cost of a product depends on raw materials, production costs for
machines and labor, management and sales, warehousing and
logistics, and overhead. Machine and labor costs are inexorably related
and make up, along 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



4

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 by
transferring more skill to the machine, thus reducing time and labor'”. To
meet these needs, machine tools have become complex both in design
and in control. Automatic features have been built into many machines.
and some are completely automatic. 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).
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 dimensional control be maintained to provide parts
that are interchangeable and give the best operating service. For mass
production, any one of a quantity of parts must fit in a given assembly. A
product made of interchangeable parts is quickly assembled, lower in
cost, and easily serviced”. To maintain this dimensional control,
appropriate inspection facilities must be provided.

Three criterta 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 properties ,  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 and at the
lowest possible unit cost.
Product Engineering and Design

It is important that the product be designed with material ,
manufacturing, and engineering to be competitive. For any manufactured
product it is possible to specify a stronger, a more corrosion-resistant, or
a longer life material, for example, but it is the engineer's obligation not
to overlook the opportunity of economical production. This leads to value
engineering, which is the substitution of cheaper materials or elimination
of costly materials or of 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 numerous. Products should not be designed
with greater accuracy than the service requirements demand. A good
design incensed consideration of a finishing or coating operation, because
a product is often judged for appearance as well as function and operation.
Many products, such as those made from colored plastics or other special
materials, are more saleable because of appearance®®. In most cases the
function of the part is the deciding factor. This is particularly true where
great strength, wear, corrosion, resistance, or weight limitations are
encountered.

For mass produced parts the design should be adaptable to mass
production-type machines with a minimum of different setups. Whenever
apart is loaded, stored, and reloaded into another machine, costs are
involved that may not add value to the product.

NEW WORDS

logistics n. (&) FEHMLN
overhead n. &F %A, BWHA
warehousing n. FEfF (&)
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inexorable adv. AEEH, KiAdEH
expenditure n. X, &%, FH
buk n. KB, KEH
utilize v. FA
profit n. R, e
complex a. H#FH n H&K
automatic a. B3I, HKE n BIEE, BIHUER
devote (to) v. I - F@, &8 -~ TH
maintain v. 4K, {R¥EFE, 4P
interchangeable a. @ H#fg, RATHA
facility n. LE, &%
criterion n. (E¥ criteria) FRAE, HEN
aesthetic a. HWEM, ZARH
compromise n. Ztf, FEIE
machinability n. NI
yield v. P4,
obligation n. X%
substitution n. B, LB
climination n. HEBR
reject v. #KHl, I
coat v. &L UM BRE
adaptable a. HEEMMY, ENHRERK
seup n. B, KE

Phrases and Expressions
makeup PR
along with  BE#
thebulk of KEH
ataprofit 3R
computer-aided design  HE B
mass production ~ KE4EF*
corrosion-resistant P THEERY



value engineering {8 L2
NOTES

[1] Machine and labor costs are inexorably related and make up, along
with raw materials expenditures, the bulk of production costs.

SRRER:  HLEER THRA, CUREEDR R R B R
MEEED.
[2] This infers that the cost must be acceptable and competitive; also, a
demand for the product must exist or must be created.

AHFERN: RERETHRAALARTURZRNEFT RSN
(), B S R SR AR A TE AN T LA R o
[3] Since the first use of machine tools, there has been a gradual trend
toward making machines more efficient by combining operations and by
transferring more skill to the machine, thus reducing time and labor.

SEERN: BAFHFEANELCR, REsHEmTEdREL
ERENBAAEL R BNBEE, BT ERALKH
o
[4] 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.

ERER: XOERARMERESRTSRAENRE RN A
Bt B IERATEA EHA BAEEKTF P2 0RR.
[5] A product made of interchangeable parts is quickly assembled, lower
in cost, and easily serviced.

SR RO TR ARECER. RHEMRE
EoTHF RS .
[6) Many products, such as those made from colored plastics or other
special materials, are more saleable because of appearance.

24)1%%: BREFHRBEASNAEE, NHEEBHRIMSK
PRHEIRG, TR .



