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Unit 1
Modern Design &
Manufacturing

Part1 Background Information

The development of modern design and manufacturing should owe a lot to
computer-aided design (CAD), computer-aided manufacturing (CAM), and
computer-aided engineering ( CAE) technologies. It is the use of the above
technologies that turns a new leaf in the history of design and manufacturing
industries.

Part2 Reading A

A General Survey of Computer-Aided Engineering

Today’s industries cannot survive worldwide competition unless they
introduce new products with better quality(quality, Q), at lower cost(cost, C),
and with shorter time delivery (delivery, D). Accordingly, they have tried to
use the computer’s huge memory capacity, fast processing speed, and
user-friendly interactive graphics capabilities to automate and tie together
otherwise cumbersome and separate engineering or production tasks, thus
reducing the time and cost of product development and production. Computer-
aided design(CAD), computer-aided manufacturing(CAM), and computer-aided
engineering(CAE) are the technologies used for this purpose during the preduct
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cycle. Thus, to understand the role of CAD, CAM, and CAE, we need to.
examine the various activities and functions that must be accomplished in the
design and manufacture of a product. These activities and functions are referred
to as the product cycle. The product cycle described by Zeid' (1991) is

presented here with minor medifications, as shown in Figure 1. 1.

e e Synthesis ----,
1
i [ Design Design [ Feasibility study with :
:' need ™| specifications| | collecting design information !
1
:::::::::'_::'A'Eal_ysis S X '
T = T :
. ! . Design .| #| Design i
d Desngtn e D leS'%.n le— analysis |- Design |— Anl;algslls I concept - [-!{
ocumentation 1 |evaluation optimization ode i yalization '
D o e e e e e e o e o e o e e e T e e | | 1
CAD+CAE
Process Produc_tion | Production b Quality | Packaging [i-|Shipping
" | planning planning control
CAM Design and
— procurement of [—
new tools
— Order materials [
| [Nc.cnepnel | Marketing
programming

Manufacturing Process

Figure 1.1 Product cycle
NC(numerical control) #{#35; CNC (Computer Numerical Control) % ¥l %t ; DNC?
(Distributed Numerical Control)4y# = %3
As indicated by the boxes bounded by solid lines in Figure 1. 1, the product
cycle is composed of two main processes; the design process and the
manufacturing process. The design process starts from customers’ demands that
are identified by marketing personnel and ends with a complete description of
the product, usually in the form of a drawing. The manufacturing process starts
from the design specifications and ends with shipping of the actual products.
The activities involved in the design process can be classified largely as two
types: synthesis and analysis. As illustrated in Figure 1.1, the initial design
activities (such as identification of the design need, formulation of design
2



specifications, feasibility study with collecting relevant design information, and
design conceptualization) are parts of the synthesis subprocess. The major
financial commitments needed to realize the product idea are made and the
functionality of the product is determined during this phase of the cycle. Most of
the information generated and handled in the synthesis subprocess is qualitative’
and consequently is hard to capture in a computer system.

Once the conceptual design has been developed, the analysis subprocess
begins with analysis and optimization of the design. An analysis model is derived
first because the analysis subprocess is applied to the model rather than the
design itself. The analysis model is obtained by removing the unnecessary
designed details, reducing dimensions, and recognizing and employing
symmetry. Dimensional reduction, for example, implies that a thin sheet of
material is represented by an equivalent surface’ with a thickness attribute or
that a long slender region is represented by a line having cross-sectional
properties. Bodies with symmetries in their geometry and loading are usually
analyzed by considering a portion of the model.

Once a design has been completed, after optimization or some tradeoff
decisions, the design evaluation phase begins. Prototypes may be built for this
purpose. The new technology called rapid prototyping is becoming popular for
constructing prototypes. This technology enables the construction of a prototype
by depositing layers from the bottom to the top. Thus it enables the construction
of the prototype directly from its design because it requires basically the cross-
sectional data of the product. If the design evaluation on the prototype indicates
that the design is unsatisfactory, the process described is repeated with a new
design.

When the outcome of the design evaluation is satisfactory, the design
documentation is prepared. This includes the preparation of drawings, reports,
and bills of materials. Conventionally, blueprints are made from the drawings
and passed on to manufacturing. As illustrated in Figure 1.1, the manufacturing
process begins with process planning, using the drawings from the design
process, and it ends with the actual products. The outcome of process planning
is a production plan, a materials order, and machine programming. Other
special requirements, such as design of jigs® and fixtures, are also handled at
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this stage. Once process planning has been completed, the actual product is

produced and inspected against quality requirements. Parts that pass the quality

control inspection are assembled, functionally tested, packaged, labeled, and

shipped to customers.

NOTES

. Zeid : 3LIRHE(FE), 424 Ibrahim Zeid, A CAD/CAM Theory and Practice

— B, HEIIKRETREE VLB,

. DNC: Direct Numerical Control/Distributed Numerical Control B4 5 , B
BFHEH/ D HREFEH. DNC £ 8 &4 4 % X% R 4 (Distributed
Numerical Control) , & U R — & KB H VL FE af &L & B EILK.
EREER BRGNS, B R4 NC (Numerical Control) & J& & CNC
(Computer Numerical Control, iR B R L) B -G HEMN K — At
BHL(CNC RZ0K#EEH], BTl 28 DNC IS B R EE L.

. qualitative: FEPER , FICF B S HITHEHREY.

Qualitative analysisCE #4317 ) SUR XS B 5T X3 R HEFT “ 51" B9 5 BTRY 5047

4. surface: Hi [, 2 — &R, AR ENRAT SR ELE R,

5.

Jig: B8 SI RN RETH LSRR KA.

NEW WORDS AND EXPRESSIONS

CAD(computer-aided design) TR BRI

CAM(computer-aided manufacturing) THE LA Bh #l

CAE(computer-aided engineering) HELEE TR

QCD(quality, cost, delivery) RE, 8&, R

delivery /di'liveri/ n. 28384t

capacity /ko'paesiti/ n. BN AR

user-friendly a. AP RERAFN. APE
HERERAN

graphics /'graefiks/ n. 2/HBEE

automate /'s: tomeit/ vt. /vi. () B3h4k

cumbersome /'kambasam/ a. FEH, KR, RED
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property
loading
tradeoff

prototype

deposit
outcome

documentation

bill
conventionally
blueprint
machine

iig

fixture

assemble

/'propati/
/'lsudig/
/'treid'of/

/'prautataip/

/di'pozit/
/'autkam/
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I. Mark the following statements with T (true) or F (false) according to

the passage.

( ) 1. Today’s industries cannot survive worldwide competition unless they

introduce new products with better QCD.

( ) 2. The manufacturing process starts from the design specifications and
. ends with shipping of the actual products.
( ) 3.Most of the information generated and handled in the synthesis

subprocess is quantitative.

( ) 4. Once a design has been completed, after optimization or some tradeoff

decisions, the design evaluation phase begins.

( ) 5. The outcome of process planning is a production plan, a materials

order, and machine programming.



( ) 6. The product cycle described by Zeid is presented in the passage with
no modifications.
( ) 7. The product cycle consists of two main processes: the design process
and the manufacturing process.
( ) 8.If the design evaluation on the prototype indicates that the design is
satisfactory, the process described is not repeated with a new design.
( ) 9. The relationship of process planning to the manufacturing process is
not similar to that of synthesis to the design process.
( ) 10. Once process planning has been completed, the actual product is
produced and inspected against quality requirements.
Il. Give brief answers to the following questions.
1. What are the advantages of using CAD, CAM, and CAE?
2. How many processes is the product cycle made of? What are they?
3. What are the two main activities involved in the design process?
4. Why is rapid prototyping becoming popular for constructing prototypes?
5. What should be required for the preparation of design documentation?
Ill. Match the items listed in the following two columns.
1. capacity a. something that follows from an action, dispute,
situation, etc; result; consequence
2. function b. a small change or adjustment
3. modification c. to fit or join together (the parts of something, such
as a machine)
4. formulation d. the ability or power to contain, absorb, or hold;the
amount that can be contained; volume
5. subprocess e. the natural action or intended purpose of a person or
thing in specific role
6. assemble f. measurement; scope size
7. dimension g. similarity, correspondence, or balance among systems or
parts of a system
8. prototype h. a person or thing that serves as an example of a type
9. symmetry i. branch of process
10. outcome j. the act or process of formulating



IV. Translate the following expressions.
processing speed

user-friendly interactive graphics
product cycle

design specification

design evaluation

RV BBt
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. Translate the following sentences into Chinese.

O 00 N oUW

i~

. Today’s industries cannot survive worldwide competition unless they
introduce new products with better quality(quality, Q), at lower cost(cost,
C), and with shorter time delivery(delivery, D).

2. The design process starts from customers’ demands that are identified by
marketing personnel and ends with a complete description of the product,
usually in the form of a drawing.

3. The activities involved in the design process can be classified largely as two
types: synthesis and analysis.

4. An analysis model is derived first because the analysis subprocess is applied to
the model rather than the design itself.

5. As illustrated in Figure 1.1, the manufacturing process begins with process
planning, using the drawings from the design process, and it ends with the
actual products.

VI. Translate the following sentences into English.

1. Hik,»7T T# CAD.CAM I CAE hft B A G, RETHRE—I T HES
A= 7 L 7R P 58 IR & TR IS Sh R Zh AR .

2. WA 11w, B ES), MR BRI AE R AERR RE K
EHHXBHERHET AT ENRURTITEELE BRTFESTFIER
4F . :

3. — BELEBITE R, 407 7o B BT 54 X B AT o kAL .

4. XFBERTUMNERT, -EEAEER. IHETURERTERLE
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Part 3 Language Features and
Reading Skills

HMREXEEFEA(—)
MEXRERALHFER(L)

1. XEFEAEXH

BHEEFOE UK R A ERR S E AR R, EEER THRESERICT &4
A= 2. H R (dn hydroxide & & fk . diode — & & . isotope [ fiz &,
promethazine 5795 .planction ¥# I 4= #7155 ) ; 2 $ K 18 (W0 formulation $(2¢ 3
i .specification #L#% .component JL/ %) ; FEFE AR A (AR F 8) =38, KA
BARE R A AR K. BHEOHIE PR SRR A HER R A& &R, &
AT B & W4k (the Specialization of Common Words) , i1 %t & #% Y iF]. &
38 WC g A BV 3 — %ol B A A 0 e T T 8 B R ORI R IRNC A B 4.
TX:

A microprocessor is the central processing unit of a microcomputer—the
thinking or computing organ; the microcomputer has additional circuits for

| memory and input and output of information. Although versatile in the sense
that they can be adapted to a wide variety of tasks, microcomputers are usually
limited to only one task—running a burglar alarm, for example, or an automatic
door lock.

T REEE b, B %R R A 3 4~ : microprocessor, central processing unit
1 microcomputer; T & #8592 B 35 i7C M4 thinking, computing, organ,
circuit, memory, input, output, automatic % ; e Rl A K& B FIhaEiaE (EiFE .
A E W EA SR LB 3 E A .

A AT, RERHEIE X EME A T 1B S 4R LR 8RR Bk R ENL, 3
HEAN%BHE B 2 WEEMER, MERER SRR, TRER GHEHRE
HAE AR Z B R B B L R R i i A B RN R A s, R R T T
AREXAEL, MEEFEEILHEHE SEHTAM LT3 EFHBIER
ACREX ., WIn T AN X ETRER T THOR X



