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Unit 1

Mechatronics

Dialogue

Could you tell me something about “Mechatronics” 7°

Sure. Mechatronics is a term for the integration of mechanical and electronic engineer-
ing.

It sounds like a new concept.

I don’t think so.* In fact, mechatronics was coined by the Japanese 40 years ago and has
been widely used in the world for many years. And mechatronic devices have become
common in our society.

You mean mechatronic devices have crept into our everyday life?

Right. Don’t you notice that the devices such as photocopiers, computer disk drives,
robots and clothes dryers are being used in our daily life?

I've got it. * T didn’t know they were mechatronic devices before.

Reading

Getting a Hold on Mechatronics

Mechatronics is a blend of mechanics and electronics. It has come to mean the synergistic

use of mechanical engineering, control theory, computer

science, and sensor and actuator technology to design
improved products and processes. ’

~ The standard clothes dryer is typically controlled by a
mechanical timer. The user adjusts the timer according to
the size and dampness of the load. If the timing device is not
set properly, the drying cycle may be too short and the laun-
dry may come out wet, or the machine could run long and

waste energy.




A clothes dryer, however, might be fitted with a sensor-based
feedback system that lets the machine measure the moisture content of
the fabrics or the exhaust air, and turn itself off when the load is
dry. ¢ Operating performance is enhanced and energy use is lowered
as a result.” The redesigned dryer might even be cheaper to buy,
depending on the cost of the components that comprise the electrome-

chanical control system.

mechatronics.[meka'troniks] n. HlE—&LL
integration [ jinti'greifon] n. %4, £&
mechanical [ mikenikl] adi. HUBRE, PRI
_electronic [ilek-tronik ] adj. HLFH)
concept [ konsept] n. W&, #E&
coin [koin] vt H:48, BEit (HrialsRiEiR)
device [dirvais] n. 3%, &%
common [ ‘komon] adj. KEK, HLHK
creep [krizp] vi. BRFEHM
creep into T4 fEHIFEA
photocopier [ ‘foutoukopia(r)] n. EEIHL
blend [blend] n. BE v BH
synergistic [ sino'dzistik] adj. ZEAH
sensor ['senso] n. {&/E&a%
actuator [ zktjueito] n. HUATHLAE
timer [ 'taimo] n. ENTEF
dampness [ ‘dempnis] n. g :
load [loud] n. A
properly [ 'propoli] adv. &M, 552
cycle ['saikl] n. A, 7E3F
laundry [lomndri] n BERHKMR; BeKE
feedback [ -firdbzk] n. 5
moisture [ ‘moistfo] n. BE, BX
fabric [ febrik] n. 415, 49
exhaust [ig'zoist] n. HEX vi. HEX
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enhance [inhains] vt. 5, W

redesign [ ri:di'zain] v. T

component [ kom'pounont] n. FR4Y, Joif, 4R
comprise [ kom'praiz] v. U4, Hy----- 2R
electromechanical [ ilektroumi'kenikol] adj. HLHLfY

clothes dryer FAK#HL, HETFHL
synergistic use ZEE W
mechanical engineering MK T2 (%)

L Pl ERERFER. EREMAL LM BT EEMNESER, ik
L —AE RS, — AR, BB, EhR%. PITHMETS . Pl —fk
WHRIERED TSR (1) BEEAERKREEY, 5T 7B &5 R8T,
(2) Bl FEARNYLIE — AT R EN; (3) ATmBFEHES ., BB TFENE
FEAPLE — LR T RS EERE; (4) BOBHEAR. BHIER., EEERSHHERME
DL —RALBR L3 & B o

2. Could you tell me something about “Mechatronics”? #REEEVRTE—2b “HLH—fL” H15
B ’

X BLGE )] ] something R A S BN 7 B E B . FINAS
Would you like some tea?

3. I don't think so. FRAEAREXHEE,
1E hope, believe, imagine, suppose, guess, think Z#fi7 Ll &% I'm afraid HEREIENE
TR so U — M RIEMA], ZEEME R R ESCRBIN— 43, #itn.

Do you think we will have good weather? #RINHFANTSH IF KL 2

——1 hope so. FAEUNM,

HERV AT LRSAMEER (hope BRSM) , BB “not” f#F “so”, fillm:

I don’t think so. (I think not. )

I'm afraid not. R RXFE,




[#] hope ¥ FI%E —F B &R, BI 1 hope not. A EXFE,

. Ive got it. =got it. HIE T o

it 1 dont get (f#) it. Why did he do that? BAMH. fto Mt 22824807
Mechatronics is a blend of mechanics and electronics. It has come to mean the synergistic use

of mechanical engineering, control theory, computer science, and sensor and actuator tech-

nology to design improved products and processes. WLE — k4L BB FHREES, B
For o R FANUAR TR . BehlE ., HHENAY. EEBMPTIASEERETER
ATt

. A clothes dryer, however, might be fitted with a sensor-based feedback system that lets the

machine measure the moisture content of the fabrics or the exhaust air, and turn itself off

when the load is dry.

that B| 5 — &8 W AMEHi #6471 system, when 5| —B}EIRIEMNA] o however AT fi T
GNP '

be fitted with 2%, 2EH0

. Operating performance is enhanced and energy use is lowered as a result.

as a result [H as a result of HT

As a result, he was given an excellent job. The flight was delayed as a result of fog.

Oral Practice

1. Introduce the working principle (i) of clothes dryer briefly.

2. Make a dialogue and practice with your partner.

Are the following statements true or false according to the text?

1. Mechatronics is an integration of mechanics and electronics.

2. Mechatronics has been widely used 40 years before.

3. Mechatronic devices are all fitted with a sensor-based feedback system.

4. The standard clothes dryer is typically controlled by a sensor.

5. The cheaper the redesigned dryer is, the lower the cost of the components that comprise

the mechatronic control system is.




Il Translation

1.
2.
3.

Mechatronics is a term for the integration of mechanical and electronic engineering.
Mechatronic devices have become common in our society.

Don’t you notice that the devices such as photocopiers, computer disk drives, robots are
being used in our daily life?

The user adjusts the timer according to the size and dampness of the load.

The redesigned dryer might even be cheaper to buy, depending on the cost of the compo-

nents that comprise the electromechanical control system.



Unif 2

Sensors

Dialogue

May I ask you some questions about sensors?.

Sure. Go ahead, please. 1 -

What is a sensor?

As far as T know’, a sensor is a device for discovering the presence of a small amount of
light, heat, sound, etc.

How does it work?

It usually converts what it discovers to an electrical signal.

It is said that there are many types of sensors available today. * But how to select a right sen-
sor?

You need to know the type of motion, precision of motion, magnitude of motion and oper-
ating conditions. > ;

Thank you for so much information. I've really learned a lot from your words. °

That’s my pleasure.

Reading

Application of Sensors

Look at the following pictures and try to understand the application of sensors.

Industrial Sensors

® Proximity
—DMechanical
—Optical
—Inductive/Capacitive
® Position/Velocity

—Potentiometer

—LVDT

—Encoders

—Tachogenerator
® Force/Pressure

e Vibration/Acceleration




Example Applications

Car Wash Paper Roll Waste Water
Application Thickness Monitor Flow Volume

Detection of open/close functions.
Detection of rotation.

Inductive and Capacitive Proximity Sensors

Inductive sensors use change in local magnetic
field to detect presence of metal target

Capacitive sensors use change in local capacitance
caused by non-metallic objects

Generally short ranges only

Regarded as very robust and reliable

Example Inductive Sensors I

Detect presence of object without contact.
Range 3mm +/-10%.




>

precision [pri'sizon] n. ¥i%h, HWHE, HE
magnitude [ ‘megnitju:d] n %, K/, B
application [ @plizkeifon] n. N/, EH
proximity [ prok-simiti] n. #E

optical [ -optikol] adj. &M

inductive [in‘daktiv] adi. HBRH, BN
capacitive [ ko'peesitiv] adj. HLAM

position [po'zifon] n. fIE v EfL

velocity [viclositi] n. BBE, @&

potentiometer [ paitenfi-omita] n. H{iif, HEit
encoder [in'koudo] n. 4ifG%E, FHH
tachogenerator [ ‘tzko'dzensreito] nm $5E RGN
vibration [ vai'breifon] n. IR3h

acceleration [ &k seloreifon] n. fiEE

monitor [ '‘monita] n. WSPLEE, MR

volume [ 'voljum] n. &; &8, F#H

rotation [rou'teifon] n. JEF

magnetic [ megrnetik] adj. Ry, HREPER
metal [ 'metl] n. &R

target [-tawgit] n. H¥F

capacitance [ ko'pasitons] n. HZA

metallic [ mitelik] adj. &B () B

robust [ro-bast] adj. 'RER, TAMN; HAFTHH

electrical signal H{§5
proximity sensor VT {EEAER
LVDT (liner variable-differential transformer) YN[ AE LR (£3)) LESF
force/pressure sensor [k J{ERER
.8




vibration/acceleration sensor - REh/nE FELRes
car wash application HFE3H

paper roll thickness monitor % & 4% & /& W
waste water flow volume FE/KHFE

inductive sensor H3 /RILAEY

magnetic field 3

capacitive sensor Hi (L A%

1. sensor (fZ/48%) REERERAMEERM, RIAANRANEMESNLES (&
R, BUMER) HERFT, RARAFEETLMTEL, XEFEBLLSHMUF
EMRBHYRSHEAER ., FRBERGFERER, HENERE R HE I
RBBEUMERIEE. BT, AFHER. BEFR. FEEP . KERRDCE
EMPREEANRE TR EEARANHRURARBEANHEEES, LXK
S5ERSMERREREERRE

2. Go ahead, please. Fiffo
go ahead (with something) FFIRMHE
Bilgn . May I start now? FILZERT LAFFIRAG?

Yes, go ahead. H®JPA, FFHRME,

3. As far as I know... BAFFF&------

KPR BEEH : to my knowledge FRBFTH
to my understanding EEFR B A1
as far as I can see XFREF

4. It is said that there are many types of sensors available today. B4 GRS FRE L,
It is said that... B+

HKAURYPEILEA : It is reported that... FEIHE------
It is believed that... 3Efg------
It is well known that... ARFFFEHI------

many types of ZF
RPURRERA . a type of, a kind of, a sort of —Ff
many kinds of, many sorts of, many types of ZF




types of, kinds of, sorts of JFhZEE
available b “W RN, WREN", EEEN REEE.
40 : There were no tickets available for Friday’s perfformance. B HHE BN ECLBE
T. | |
. You need to know the type of motion, precision of motion, magnitude of motion and operating
conditions. {RE THHZZNARR, BIMWEHE .. B3N BREMNRIERE,
conditions (pl.) %i%, B
operating conditions PEYEIRIE
poor working conditions %45 ) TAEFREE
good living conditions R iFHI4:TE IR
. Dve really learned a lot from your words. FMAREITEF %D TR EZHIA,
a lot/lots = a lot of/lots of + 417

alot/lots R “WZ”, AILIRMER a lot of/lots of FR “WE”, FEARRATHER
I have known a lot about you. 1 haven’t got a lot of time.
She gave the boys lots to eat. There was lots of money in the safe ({RE#E).

Oral Practice

1. Introduce the types of sensors and the application of them.

2. Make a dialogue and practice with your partner.

Are the following statements true or false according to the text?

1. A sensor is a device for discovering the presence of a small amount of light, heat,
sound, etc.

2. A sensor usually turns the measurement space into an electrical signal.

3. Only if 'you know the type of motion, precision of motion and magnitude of motion can
you select a right sensor.

4. There are many kinds of sensors widely used in industry nowadays.

5. A sensor can be applied in monitoring paper roll thickness.

Il Translation
1.

Do you know what a capacitive sensor is?

As far as I know, a capacitive sensor is a proximity sensor that detects nearby

.10 -




objects by their effect on the electrical signal.

Sensors can be used to measure physical variables like temperature, pH, velocity,
rotational rate, flow rate, pressure and so on. However, the criteria ($5¥E) of
- selecting a right sensor depend on many factors, such as availability, cost, power
consumption, environmental conditions, etc.
~——Thank you. I've really learned a lot from your words.

It is said that there are many kinds and shapes of sensors to measure all kinds of

physical variables.

You are right. I have seen many of them.

<11 -



