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Unit 1

Mechanical and Electrical Technology

Passage 1

Dialogue

Tom :
Jack ;
Tom
Jack;

Tom ;
Mike
Tom ;
Mike:
Tom
Mike:

Tom .
Mike:

Hi, Jack. Who’s the man outside?

He’s my new colleague, Mike.

What’s his job?

He is an engineer, and he is in charge of After-sales services. Come here, Mike.
This is Tom. ‘

How do you do, Mike?

How do you do, Tom? Nice to meet you.

Glad to meet you, too. May I ask you a question?

Go ahead.

Could you introduce something about your work to us?

After-sales services is also key work for our company. We supply customer services,
including dealing with feedback information and complaint and claims according to
the contract.

Thank you, Mike. I wish we can visit your department sometime.

Welcome! I have to go to call center now. See you!

Tom and Jack: Bye!




Text.

Mechatronics

Mechatronics is the combination of mechanical engineer-
ing, electronic engineering and software engineering. The pur-
pose of this interdisciplinary engineering field is the study of au-
tomata from an engineering perspective and serves the purposes
of controlling advanced hybrid systems. The word itself is a port-
manteau of “Mechanies” and “Electronics”.

Mechatronics is centred on mechanics, electronics, control
engineering, computing, molecular engineering. The portman-
teau “ Mechatronics” was first coined by Mr. Tetsuro Mori, a
senior engineer of the Japanese company Yaskawa, in 1969.
Mechatronics may alternatively be referred to as “ electrome-
chanical systems” or less often as “control and automation en-

gineering” , as shown in Fig. 1. 1.

Fig. 1. 1

The Various fields that make up Mechatronics'
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Engineering cybernetics deals with the question of control
engineering of mechatronic systems. It is used to control or regu-
late such a system. Through collaboration the mechatronic mod-
ules perform the production goals and inherit flexible and agile
manufacturing properties in the production scheme. Modern pro-
duction equipment consists of mechatronic modules that are inte-
grated according to a control architecture. The most known ar-
chitectures involve hierarchy, polyarchy, heterarchy and hy-
brid. The methods for achieving a technical effect are described
by control algorithms, which may or may not utilize formal meth-
ods in their design. Hybrid-systems important to Mechatronics in-
clude production systems, symergy drives, planetary explora-
tion rovers, automotive subsystems such as anti-lock braking
systems, spin-assist and every day equipment such as autofocus

cameras, video, hard disks, CD-players, washing machines.

NDies

1. MEHNE—EUENORRTE:

Control Systems BRARS
Electronic Systems HFRE
Mechanical Systems LB AR G
Computers HEIRS
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B DR&K

Defense Systems

Consumer Products H#E S
Manufacturing il 1 Mk
Material Processing e T

New Weords and Expressions

n. [@%F
n. #5%, BiF

colleague[ ' kolizg ]
complaint[ kom ' pleint ]

n. B
n. &F

combination[, kombi ' neifon ]

claim[ kleim ]
contract] ' kontraekt |
n. H&

adj. B
50

interdisciplinary [, int3 ( 1)' disiplinori ]

n. AZHEH
LB

n. BAH
adv. 0] 5t ih

automata [' oztsmats]
- perspective| pa ' spektiv] n.
portmanteau [ poit ' mantou ]
alternatively[ ozl ' tainativli]
regulate[ ' regjuleit] o W
& Ja k%
RB1ER
mechanical engineering HL# T #2
software engineering R4 T 1%
REFESR
g£hF
molecular engineering 43+ 7 T &
be coined by #E#EH

electromechanical system

after-sales service

feedback information

hybrid system

be centred on

Pl R4t

collaboration[ ko, leba 'reifon] n. &%
v. &K

adj. HHHEHR

n. F§E

n. B

adj. S H

architecture[ ' arkitektfa] n. T %

n. JRIKEEH

n. ZITALEEH
n. BES BN
n. Bk

v. FIH

inherit[ in ' herit ]
agile[' ®d3ail ]

property[ ' propati ]
module[ ' madjuzl ]
integrated [ ' intigreitid ]

hierarchy[' haiorazki ]
polyarchy[ ' poliatki]
heterarchy[ ' hetarazki ]
algorithm[ ' zlgoridom ]

utilize{ ju: ' tilaiz]

control and automation engineering ¥ #| 5 B 3
LT

engineering cybernetics T &

consists of fIF%

RSB RS0

anti-lock braking system [F#FERI%E E 4

B 3%t £

synergy drive

planetary exploration rover

autofocus

[ Ex1) Answer the following questions according to the text above.

1. Why do we say the word “mechatronics” is a portmanteau?

. Describe the advantages of using the mechatronic modules.

. Describe the architectures mentioned in this passage.

2
3
4. What are every-day equipment utilizing hybridsystems?
5

. Why do we say “Mechatronics is interdisciplinary engineering field” ?

Y



[ Ex2 ] Match Column A with Column B according to the meaning.

A B
1. mechatronic a. to fix or adjust the time, amount, degree, or rate of
2. portmanteau b. something( as a power plant, vehicle, or electronic circuit) that has

two different types of components performing essentially the
same function
3. hybrid c. a usually packaged functional assembly of electronic components for

use with other such assemblies

4. architecture d. a mechanism that is relatively self-operating

5. module e. an interdisciplinary engineering field

6. integrated f. a method or style of working

7. automata g. marked by the unified control of all aspects of industrial production
from raw materials

8. regulate h. a word or whose form and meaning are derived from a blending of two

or more distinct forms
[ Ex3 ] Translate the passage below into Chinese.

Engineering cybernetics deals with the question of control engineering of mechatronic systems. It
is used to control or regulate such a system. Through collaboration the mechatronic modules perform
the production goals and inherit flexible and agile manufacturing properties in the production scheme.
Modem production equipment consists of mechatronic modules that are integrated according to a control
architecture. The methods for achieving a technical effect are described by control algorithms, which

may or may not utilize formal methods in their design.
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FLEZNREAGRACELET ARG, RIS BIRE, TERUHRRE. AaBHNTFRA
(BB S H E RS ERHME HEREMASIXNERMAI  BHRIZL FH.CDHL . B
KHLE) .

Reading Material

Intelligent Manufacturing Systems

Production engineering and manufacturing industries face difficulties in developing a new para-
digm to cope with the post mass-production era. Consumers’ preferences change very quickly and
vary over a wide range of taste. A product’s life cycle becomes shorter than shorter. Thus, rapid pro-
totyping techniques have been req'uested, and some new concepts on manufacturing have been pres-
ented including Flexible Manufacturing System, Factory (or Flexible) Automation, Computer
Integrated Manufacturing System, and Concurrent Engineering.

After the termination of the cold war, many regional economies combined through international
trade and dynamically evolved into global economies. Such change had significant effects on manu-
facturing industries and consequently on production engineering. l

As a new paradigm in the post mass-production era, the creation of manufacturing culture has
been advocated by Prof. Hiroyuki Yoshikawa, President of University of Tokyo. It contains not only
the movement towards standardization of conventional manufacturing knowledge but also the devel-
opment of a global manufacturing system with use of computerization. At his advocation, the inter-
national research project of Intelligent Manufacturing Systems (IMS) was initiated.

This bimonthly journal is a special issue on the IMS project and similar topics widely covering in-
telligent manufacturing systems. ‘

The former part of the contents is the description of the IMS project. It consists of the commen-
tary articles quoted from the IMS news and the latest reports of IMS international test cases. The Japan
IMS center publishes the IMS news and strongly supporis the IMS project itself with collaboration of
Ministry of International Trade and Industry of Japan (MITI). The authors of these reports are
primarily enrolled in the actual responsibility to promote their projects and newly write the articles for
this journal. I would like to thank the IMS center and each author for their contributions to this special
issue on the IMS project. _

The latter part of the contents consists of the articles on the Standard for the Exchange of
Product model data (STEP) and some technical papers on manufacturing. A conference report on
the 2nd Japan-France Congress on Mechatronics is also provided in this issue. I would like to thank all
contributors for their cooperation in creating this special issue.

As can be easily seen, this issue focused on the forthcoming advancement on production engineer-
ing and manufacturing through the movement of Intelligent Manufacturing Systems.

As the editor of this special issue on Intelligent Manufacturing Systems, I hope that the readers

pay attention to this new movement and become involved in the near future.



New Weords and Expressions

paradigm[' peeradaim,-dim] n. FE
eral'iara] n. BHY

preference[ ' prefarans] n. {RiF
dynamically[ dai ' nemikol ] adv. ZIZSHE
evolve[i'volv] n. B

consequently[ " konsikwantli] adv. M

standardization[ , stendadai' zeifon] n. FR#ESL
cope with AbIH

rapid prototyping techniques [ftif B I ¥ K
Flexible Manufacturing System ZEH:HE RE
T/ Az
Computer Integrated Manufacturing System
HENERHE RS

Concurrent Engineering 347 T #2

Factory (or Flexible) Automation

Intelligent Manufacturing Systems ( IMS)

adj. fE5LHY
computerization[ kam , pjustorai ' zeifon;-ri ' z-]

n. TTEHLIL

conventional [ kon ' venfonl ]

advocation[, &dva 'keifon] n. 218
commentary[' komantari] n. PR

contributor| kon 'tribju(1)te] n. FHELH
BHewE RS

Ministry of International Trade and Industry of Ja-
pan ( MITI)

H 2 = bR % 5 #0738

Standard for the Exchange of Product model data
(STEP)
7 i B R B 3 A o



Passage 2

Dialogue

Tom .

Tom .

Tom

Tom;

Tom;

Tom ;

Mr. Li:
Mr. Li.
Mr. I:i;
Mr. Li.
Mr. Li.

Mr. Li:

You look great today! Mr. Li.

Thank you! Anything I can do for you?

May I borrow your multimeter? .

Of course. What kind of multimeter do you want, handy type or digital type?
Handy type. I want to repair my TV set. ’

Do you know how to use it?

Yes. You've taught us about it. Thank you, Mr. Li.

Don’t mention it. If you have any problem, youre always welcome.
I will. May I return it tomorrow ?

Anytime. I needn’t use it in a few days.

I will return it as soon as I complete the repair. Thanks again!

My pleasure.




Electronic Components
Transducer

A transducer is a device, usually electrical, electronic,

electro-mechanical, electromagnetic, photonic, or photovol-

taic that converts one type of energy to another for various purpo-

ses including measurement or information transfer ( for example,

pressure sensors) Y. In a broader sense (for example in the Vi-

able System Model) a transducer is sometimes defined as any de-
vice that converts a signal from one form to another. A very com-
mon device is an audio speaker, which converts electrical vdltage
variations representing music or speech to mechanical cone vi-
bration. The speaker cone in turn vibrates air molecules crea-
ting acoustical energy. A particular type of transducer is the sen-
sor, used to detect a signal in one form and report it in another.
Resistor

A resistor is a two-terminal electrical or electronic compo-

nent that opposes an electric current by producing a voltage

drop between its terminals in accordance with Ohm’s Law.

R = KQ The electrical resistance is equal to the voltage drop

across the resistor divided by the current through the resistor. Re-
sistors are used as part of electrical networks and electronic cir-

cuits( Fig. 1. 2 \Fig. 1. 3).

Resistor Variable

Resistor

Fig. 1.2 Resistor symbols( American)

transducer {5 B35S
electromagnetic  H3 B

photonic R4

photovoltaic JYgH

convert ZA# ,

pressure sensor JE 7 ki 2%
Viable System Model &E1&4

A

electrical voltage variations H

B4

cone vibration [H &Rz
air molecule =X F

acoustical FF )

resistor F fiH 2%

two-terminal P 35 1

component JG{F

oppose KHL, RXT
electric current  Hi Jfi

voltage drop Hi JEF%

in accordance with

Ohm’s Law B4}
divided by B&LL---

Resistor symbol ( A
RABHEBRE

EH

merican )



—

—F % Resistor symbol( Europe, IEC)
Resistor Variable
| resister 5 K B Pl T2 R 42 o B 58
Fig. 1.3 Resistor symbols(Europe, IEC) &

Resistors in a parallel configuration ( Fig. 1. 4) each have parallel 47, JFER
the same potential difference(voltage). To find their total equiv- configuration 4514

alent resistance (R, ): potential difference

C:RE

equivalent resistance Z5%j B FH

}2 }Rn
Fig. 1. 4 Parallel configuration
1 1 1 1

R, R R TTR,

The current through resistors in series( Fig. 1. 5) stays the resistors in series
same, but the voltage across each resistor can be different. The '
sum of the potential differences( voltage ) is equal to the total volt-

age. To find their total resistance:
Rl R2 Rn

Fig. 1.5 Resistors in series -
R, =R +R,+- +R,
A resistor network ( Fig. 1. 6) that is a combination of parallel
and series can sometimes be broken up into smaller parts that are

either one or the other. For instance:

Fig. 1.6 A resistor network
R\R,
+R
R, +R,

Req =(R, | R,) +Ry =

£ 1% FL FH 2%



However, many resistor networks cannot be split up in this
way. Consider a cube, each edge of which has been replaced by a
resistor. For example, determining the resistance between two op-
posite vertices requires matrix methods for the general case.

However, if all twelve resistors are equal, the corner-to-corner re-
, .5
sistance is r of any one of them.

Capacitor

A capacitor is an electrical/electronic device that can store
energy in the electric field between a pair of conductors ( called
“plates” ). The process of storing energy in the capacitor is
known as “charging”, and involves electric charges of equal
magnitude, but opposite polarity, building up on each plate.

Capacitors are often used in electrical circuit and electronic
circuits as energy-storage devices. They can also be used to differen-
tiate between high-frequency and low-frequency signals. This prop-
erty makes them useful in electronic filters(Fig. 1.7 ~Fig. 1.9).

Fig. 1.7 Capacitors

SMD ceramic at top left; SMD tantalum at bottom left; through-hole
tantalum at top right; through-hole electrolytic at bottom right. Major

scale divisions are cm.

Fig. 1. 8 Various types of capacitors

split up 47, 4
edge 1, %
vertices

( vertex B{)Eﬁ ) TR &
matrix method B[ ik

R
B ik

capacitor
conductor
AR

L
HE, KA
polarity  #

electrical circuit

plate
charge

magnitude

GRS

X 4>
high-frequency E 3R
CASRPUR £

differentiate

electronic filters

SMD = Surface Mounted Device
REEZEBHE
B

tantalum 4H

ceramic

through-hole ZFEFL
electrolytic  H, f#
scale division #xr /R a9ZIE




multilayer ceramic %2 &
ceramic disc F&EF

multilayer polyester film %23
e

tubular ceramic & M %&
polystyrene EHEZ M
metallized polyester film & &
Ak 38 B BR

aluminium electrolytic HL & %5

Fig. 1.9 Various capacitors
From left; maltilayer ceramic, ceramic disc, multilayer
polyester film, tubular ceramic, polystyrene, metallized poly-
ester film, ;lluminium electrolytic. Major  scale divisions

are cm.

The large cylinders are high value electrolytic types cylmder Hﬁ:

1. A transducer is a device, usually electrical, electronic, electro-mechanical, electromagnetic,
photonic, or photovoliaic that converts one type of energy to another for various purposes including
measurement or information transfer( for example, pressure sensors).

ERBMBETZEMATAHET, B, Bil. BE, BB, tEEHENEE, TRUNE
RESHBEERERW, H—HEREERS —FERNEE (WNEHBRME).

that converts. . . B|A] FERE—NEENF, FARBULZIE a device;

convert. . .to. . . SHIEMBEN “M-e-- AR e " '

for... AN-EIEEIE, BoHM,

2. A resistor is a two-terminal electrical or electronic component that opposes an electric current

v

by producing a voltage drop between its terminals in accordance with Ohm’s Law: R = T
BHMSENERAE —ERRERPRE RS, & 5250w R EREF S R
E: R=

E&”HE%—R=¥¢E"JI(current)ﬁﬁfﬁ"ﬁi, V(voltage) fRFHLFE, R(resistance){CFEHH,
&“ﬁ&%ﬁﬁﬁ?%lﬁﬁ‘]kd\—‘ﬁ%?ﬁﬁiﬁtﬁ, i 5 8 FE AL IE B o

ords and Expressions

multimeter[, malti 'mita] n. FHFE electro-mechanical| i, lektroumi ' kenikol ]
transducer[ treenz ' djuisa] n. {ERX3§ adj. EBHPLE




