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Part 1 General Science

Lesson

A computer is an electronic machine that performs caleulations and pmeesses data autematically at
high speed according to a prescribed sequence of operations. Broadly speaking®, the term can refer not
only to an electronic machine but also to one of a mechanical, analog, or other variety. Although all
these types are used, computers usually means electronic digital machines because electronic digital ma-
chines have many advantages and are widely used. Computers vary greatly in size; the smallest can be in-
corporated into a wnistwatch, while the largest may fill an entire room. The electronic computers of com-
puters enable them to perform operations at high speeds. The fastest computer is able to perform billions
of calculations per second. Computers are used to solve numerous problems, such as payroll calculations,

inventory records, bank account transactions,

tations. For each problem, the user must supply the necessary data and prepare an appropriate program
(sequence of operations) by which the computer can process the data to produce the desired output®

New Words and Phrases:

. prescribe [ pri 'skraib]

. sequence [ 'sizkwons ]

. term [tzm]

. mechanical [ mi ‘keenik()1]

. analog ['@nalag; (US) ‘nalog]

. electronic [ilek ‘tronik ]

. digital ['didzit{s)1]

. advantage [ad 'vantidz ]
incorporatad [ in ‘koporeitid]

. wristwatch [ ‘ristwot]]

. inventory [ 'invantari]

:.DOO*-JC\MJB-WM.—-

—_ -
N =D

. transaction [ treen ‘zaek[{a)n]

—
L

. reservation | reza ‘vei[(s)n]
14. appropriate [a 'provprieit |

Notes:
1. Broadly speaking...: J~ X Eii...

1 Computers

airline reservations, and scientific and engineering compu-

v. R, HE

n. IKF, MR, 5

n. 28, Rif

adj. DLBRMI, LI g9
n. 18, MGl

adj. BFH

adj. BFMH

n. f£%, HR&ME, R
adj. A —KH

n. F#

n. #HHEE, 8®

n. A, AW, tHEE
n. {RE, Wi, WY
adj. 1849




2. For each problem, ... program (sequence of operations) by which the computer. . .. : %] g
9 by which 5%/ E# M4 TiHH program,

Reading :

History of Computer

et us take 2 look at the history of the computers that we know today. The very first calculating de-
vice used was the ten fingers of a man’s hands. During the 17th and 18th centuries many people tried to
find easy ways of calculating. The first real calculating machine appeared in 1820 as the result of several
people’s experiments. In 1930, the first analog computer was buiit by an American named Vannevar
Bush. The first generation of computers, which used vacuum tubes, ecame out in 1950. Univae [ is an
example of these computers which could perform thousands of calculations per second. In 1960, the sec-
ond generation of computers was developed and these could perform work ten times faster than their prede-
cessors . The reason for this extra speed was the use of transistors instead of vacuum tubes. The third-gen-
eration computers appeared on the market in [965. These computers could do a million calculations a
second, which is 1000 times as many as first-generation computers. Fourth-generation computers have
now arrived, and the integrated circuits that are being developed have been greatly reduced in size.
Fourth-generation computers are 50 times faster than third-generafion computers and can complete approx-
imately 1,000,000 instruction per second.



Lesson 2 PTCY Engineering Solutions

Pro/ENGINEER is the industry’s de facto standard 3D mechanical design suite. @It contains patent-
pending, award-winning technology thal helps designers and engineers create superior products more
quickly.? Tt is based on Granite One, the industry’s most robust, parametric, fcature-based architecture-
so wholesale design changes can be made with confidence . ® Direct Modeling TM and the cestified Win-
dows user-interface make learmning and using a breeze.® With associative applications, @ robust responsive-
neas and web connectivity, Pro/ENGINEER is the ideal engineering solution to accelerate produet devel-
opment. To find out more and why Pro/ENGINEER is engineered for imovation, read the Product Line

Overview.

Pro/ENGINEER Solutions inclode

Fully?? functional entry Jevel CAI} with Pro/ENGINEER- Foundation
Pro/ENGINEER 20001"Student Edition

Design Solutions (CAD)

Styling and Industrial Design ( CAID)

Production Solutions (CAM)

Simulation Solutions (CAE)

Visualization Solutions (Viz)

Shipbuilding Solutions

APIs and Developer Solutions

New Words and Phrases:

S 0 0000 8 00

1. API— Application- Programming Interface gzt I ]

2.de facto [dei ‘fektav] adj. F3& FAY, FKERMY
3.mechanical [mi kaenik(s)1] adj. PLRHY, HULRHIMY
4 suite [swit ] n., 5, &, 4
5.contain [ kan 'tein] vi. BF, B4, BZ
6. technology [ tek ‘molodsi] n. TZ, B, X
7. supesior [ su: ‘piaria{r), sjur-] adj. B, K
8. industry [‘indastri) n. Tk, 7=k, 47k
9. wholesale ["houlseil] adj. K HEEHY

10. mbust [ reu 'bast | adj. ¥ R

11. parametric [ peers 'metrik | adj. BN, STRY
12. architecture {'akitektfa{r}] n. R, KRV

13. confidence ['konfidons ] n. fF50



14. certified ['sitaid] ad). BEEER
15. interface [ 'intafeis ] n. AM
16. breeze [ briz] n. RS REHNE vi. KX, ki
17. associative [ 2 'saufjotiv] adj. BREHY, BRAER
18. application [pli 'kei[(5)n] (3t IR, Rk
19. responsive [ ri 'sponsiv] adj. WS, 1EH 05 R fY
20. connectivity [ konek ‘tivoti] n. FEEM
21 . accelerate [ ok ‘seloreit ] v. i, e
22. development [ di 'velopmont | n. XK@
23.innovation [ ino 'vei[{o)n] n. ME, SIH
24 . overview [‘auvoviu:] n. —#WE, SHEE
25 . functional ['fmkjan(a)l] adj. THEERY
26 foundation [ faun 'deif(2)n] n. B, R4, 257
27. Industrial [in 'dastrial ] adj. Tk§, 7=k
28. simulation [ simjo leif(a)n] n. I E, B3 Hil
29.visualization [ vizjoolai zeifon, -zuo-; -li'z-] n. FHEBRLY, EHEHERLC
30. shipbuilding [ '[ipbildin] n. AR
Notes :

1. PTC——Parametric Technology Corporation Z¥(FtH; /A 5] (Pro/ENGINEER £3EH PTC 24
FIEI™ G AT 1985 FRL FH LW, BRERFLNBEMAAR, FRetd AR AH
CAD/CAE/CAM REK {4 A4 7= /4 7] )

2.Pro/ENGINEER is the industry’s de facto standard 3D mechanical design suite.

Pro/ENGINEER 2 Tl A — 3 89 = AUt i+ 344

3.1t contains patent-pending, award-winning technology that helps designers and engineers create
superior products more quickly.

ERREEPEETMOSARFRG ZRFOER, L ARBREMEERIE M LRIEE
PRt B3 0 — W R T

4.1t is based on Granite One, the industry’s most robust, parametric, feature-based architecture - so
wholesale design changes can be made with confidence.

ER—AET TP RE OSSN 2SR H TS ERET — R8BS, BRI
fEXF T BRI A EE,

5. Direct Modeling TM and the certified Windows user-interface make leamning and using a breeze.

BENERAMAL S Windows P RERE, XEBHEEINEATBERE
Bre

6. Associative Applications Bt 5% {4



Reading:
Pro/MECHANICA Solutions

To develop good products, design engineers need to study how their designs will behave in real-
world conditions. Physical protetyping is an expensive, time-consuming way to do this, and the usual al-
temative-traditional numerical analysis-depends on highly trained specialists to get accurate results. For-
tunately, there’s & way to simulate the performance of your designs that doesn’t have these drawbacks.
Pro/MECHANICA simulates how 2 product will function in its intended environmeni-non-specialist design
engineers can explore the mechanical performance of design alternatives without building prototypes.
With the insight gained from this innovative software, users can improve designs early in the development
cycle, when changes are easier and less expensive to make.




Lesson 3 What is “Mechatronics”? (A)

“Mechatronics” is a term coined by the Japanese to describe the integration of mechanical and elec-

trunie engineering. The concept may seem lo be
anything b ut new, since we can all look around us
and see a myriad of products that utilize both me-
chanical and electronic disciplines. Mechatronics,
however, specifically refers to a multidiseiplined ,
integrated approach to product and manufacturing
system design. It represents the next generation of
machines, robots , and smart mechanisms necessary
for carrying out work in a variety of environments-pii-
marily, factory automation, office automation, and
home automation as shown in Fig. 3.1.

By both implication and application, manufac-
turing technology and processes, the intent is to
force a multidisciplinary approach to these systems as

well as to reemphasize the role of process understand-

QFFICE
FACTORY AUTOMATION
AUTOMATION

tig. 3.1

ing and control. This mechatronic appruach is currenily speeding up the already-rapid Japanese process

for transforming ideas into products.

New Words and Phrases:

1. mechatromic YL 5

2. coin [koin] vi. B

3. integration [ inti greifon] n. 4

4. mechanical [mi kaenik(a)}] adj. HLIERY

5. electronic engineering n. B TE¥

6. concept ['konsept ] n. W, HE

7. myriad ['miriod] n. T, LB ASRY odj. TEH, FFE
8. utilize [ ju: tilaiz] vi. F F

9. discipline ['displin ] n. L8k, R . gk

10. represent [ripri 'zent vi. RHL, Wi

11. smart [ smai ] adj. TR, BERARY, EREM, SHEY
12. multidisciplinary { malti 'disiplineri] adj. S35 S FRH

13. reemphasize v. HEFRE, HERA



Notes:

1. mechatronic: ZELFER & 18, BIEH mechanical BRI EHI elecironic #))52E 557
A%, IBNAVME T, 2R TZEAREHRBNEL.

Reading:
What is “Mechatronics”? (B)

From the very beginnings of recorded time , mechanical systems have fo:nd their way into every as-
pect of our society. Our simplest mechanisms, such as gears, pulieys, springs and wheels, have provided
the basis for out tools. QOur electronics technology, on the other hand , is completely twentieth-century,
all of it created within the past 75 years.

Until now , electronics were included to enhance mechanical systems performance, but the emphasis
remained on the mechanical product. There had never been any master plan on how the integration would
be done. In the past, it had been done on a case-by-case basis. More recently, however, because of the
over-whelming advances in the world of electronics and its capability to physically simplify mechanical
configurations, the technical community began to reassess the marriage between these two electronic ap-
pendages.

First came the starter motor, and then the generator, each making the original product a bit better
than i was before. Then came solid-staie electronics, and suddenly the mechanical marvel became an
electro-mechanical marvel. Today’s machine is controlled by microprocessors, built buy robots, and fault-
analyzed by a computer connected to its “external interface connector” . Automotive mechanical engineers
are no longer the masters of their creations.

The process that describes the evolution of the automobile is somewhat typical of other products in
our society. Electronics has repeatedly improved the performance of mechanical systems, but that innova-
tion has been more by serendipity than by design. And that is the essence of mechatronics—the pre-
planned application of, and the efficient integration of , mechanical and electronics technology to create
optimum produect.



Lesson 4 Use of CAD

CAD, normally used in engineering departments, has drastically changed these depariments. Draw-
ings used to be made on paper with pencil or pen and drawing instruments . 'D The drawings were very time
intensive to produce. They were then copied, and the copies were sent 1o the floor for production. The o-
nginals were stored in large drawers.? Even a small enterprise could have thousands of large blueprints
on file. If changes were necessary, the engineer would get the original out of the file drawer, make the
changes, copy it, and send the new print to the floor. The computer eliminated the need for all of the
physical storage of prints. The computer also allowed for rapid and easy print modifications.

The engineer or designer first draws the part on the screen. This part drawing is the actual part ge-
vinetry . The sizes and locations are all correct so that the information can be used later to create a pro-

gram to machine the part.®
New Words and Phrases:

1. CAD ITEHHBIIE Y (computer aided design)

2. dastically adv. 2EIR, BEIH, HEH

3. instrument [ instromant ] n. X3%, TH, 3, F&

4. floor [flo:(r) ] n. TE:, B3, ¥

5. original [ 'ridzin(s)1] n. AR, FHE . B¥IR, BHRE, R
6. blueprint [ ‘bluprint ] n. WitE, BAE, FE . wREE, iR

7. intensive | in 'tensiv] adj. & (K) B, BN, B\EM, EU8

8. eliminate [i limineit ] v. B3, BBk, MK

9. storage [ 'stordz] &, Bl (8), t&F

10. modification [ modifi keif{2)n]
11. geometry [ dzi ‘amitri]
12. location [lsu keif(o)n

CEB B, uoE, T IR
JLTHAAR, SMER T, R
R, MR, Ef

= =3 =2 o=

Notes:

1. Drawings used to be made on paper with pencil or pen and drawing instruments .
HWESEEEREASERREU LRSS ER FZHA.

*used + 7 to MIAERF R EBMEHEIE.

PN T used to measure with this instrument. 33 X3 B X0 & .
2. The originals were stored in large drawers.

FES s iFE (—2&) KosEsE,

# The originals: T8 FEEE .

3. The sizes and locations are all correct so that the information can be used later te create a pro-



gram to machine the part.
KRS R B2 HER Y, XX UEE BREE T LIS AR e TXFEHHRF .
% so that 51— 45 RARIENF] .
* machine : FEXJLRZNA, AT,

Reading :
Application of CAD

Advantages of CAD (Computer Aided Design) for large as well as small merchant manufacturing
firms include:

~—use and easy modification of previous design permitting easy changes to be processed more quick-
ly;

—design improvements created by features allowing designers to try out a dozen or a hundred differ-
ent variations where previously they might have been limited to building perhaps three or four prototype
models;

~—faster construction of drawings: design time with CAD ranges from 5 to 100 times as fast as manual
systems, with 2 to 6 times as fast being typical;

CAD buys time. It permits users to try more designs, more options, and more approaches to the op-
timum product. Where before it tock tha bending of metal to see if a concept was viable, now the comput-
er can test concepts in an iterative manner so that the metal-bending now is done only for the best ap-
proaches. Since the operations are now simulated the time needed to evaluate many designs is even less
than the time to prepare just one engineering model for evaluation. Mistakes are made on the computer
display screen where they cost little, instead of in the hardware which, hesides being expensive, takes
time to create and evaluate. It is not in conceivable that ten to twenty years of product innovation could
have been done in CAD facilities in months, with the producits of today falling cut as the best approaches,
given the materials and factories known to exist for these products. The time compression and the subse-
quent savings, when considered over time, are really astounding.




Lesson 5 Numerical Control®

Numerical contral {NC) can be defined as the control of operation of machine tools by a series of
coded instructions called the program, which consists mainly of alphanumeric characters ( numbers and
letters) . :

We can see from this definition that the sequence of events is both preplanned and predictable. In
other words, any desired sequence of events can be obtained by coding the appropriate instructions and
can also he changed by changing those coding those coded instructions. Therefore, NC systems are con-
sidered to be the typical form of programmable automation.

The basic concept of NC is not new at all and dates back to the early years of the Industrial Revolu-
tion, when Joseph Jacquard developed a method to control textile looms by using punched cards. But
when he applied for a patent for his invention, he was denied that right by the Queen of England because
she believed that it would have put poor workers out of work { notice the similarity with robots nowadays ) .
In fact, this old invention can be considered simple, crude forms of mechanical NC.

New Words and Phrases:

1. Numerical [nju: ‘merik{s}l; (&S )m-] adj. ®FEH

2. alphanumeric [&lfonju; ‘merik] adj. T35 LF5HFER

3. character ['keerikta(r) ] n. T

4. sequence ['sitkwans ] n. W, 0E, B3

S. predictable [pri diktab()1] adj. FITR & Y

6. textile [‘tekstail] n. 25 E ady. LHEH

7. loom [lum] n. ZUEHL, &L

8. punched card FiLER

9. patent ['peit(a)nt; (US) patnt] n. TR adj. BEIFH, I

10. invention [in venf(o)n]| n. X, O
Notes:

1. Numerical control (NC): ¥(F#EH, AXEFENATHRFHEHIOES. BFHHnR
.

Reading:
Types of Numerical Control Systems

There are threc basic types of control systems for NC machine tools, point-to-point, straight cut,

and contouring.



1

Point-to-point system. The point-to-point system is usually used in NC drilling machines that are
employed in drilling precise pattemns of holes. The function of the NC system is, therefore, to move the
spindle (or machine table) to the exact location, as given by a tape command, so that a hole can be
drilled. As soon as the desired hole is drilled, the system moves the spindle to the next programmed loca-
tion to drill another hole, and so on. The spindle {or machine table) movement from one hole location to
the next must be done as fast as possible to bring to a minimum the nonproductive time spent in move-
ment. Accordingly, speeds of more than 2500mm/min are quite common.

Straight-cut system. The straight-cut system is quite similar to the previous system, except that the
{sed rate of the spindle along each machine axis is controlled so as to be suitable for machining {e. g. .
a milling operation on a vertical mill). Again, the spindle cannot be controlled such that it moves along
a line inclined to the X and Y axes of the machine, since the motion along each axis is independent from
that along the other axis because it is controlled by a separate NC circuit (or subsystem) . Nevertheless,
motions along lines coinciding with or parallel to either the X ar the Y axis can be accurately controlled.

Contouring system. In order to make angular cuts on the workpiece, the two driving serve motors
(one for the X-axis motion and the for the Y-axis motion) have to run at unequal speeds. In fact, the
rate of travel along the Y direction divided by that along the X direction must be equal to tan , where is
the angle that the angular cut makes with the X direction. The capability of a control system to regulate
the rate of spindle {or table) travel along two axes of motion the same time is called linear interpolation.

A control system of the comouring type can also produce curves o very close iolerances. Therefore,
it is sometimes referred to as the continuous-path system. The method of employing linear interpolation to
produce curves involves breaking down a curve or an arc into a large number of straight lines in such a
manner that the end of each line is the beginning of the next one { tip-to-tail fashion). Fach and every
line segment must, therefore, be programmed in order for the path to conform to the desired curve. We
can ohviously see that the larger the number of segments taken, the smaller each of the segment lines be-

comes and the smoother the machined curve becomes.



