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Unit 1 Mechatronics

Dlatague :

Mr. Li: Excuse me, may I ask you a question, Bob?

Bob. Of course!

Mr. Li: Do you know about the structure of the lathe?

Bob:  Yes. I know some of them. P
Mr. Li; What's this?

Bob: It’s a headstock. Sometimes people call it as the heart of a lathe.
Mr. Li; What's this then?

Bob;  It's a chuck, and a work-piece can be mounted on it.

Mr. Li; What's that?

Bob:  It’s tool post and carriage. The cutting tools are put here.

Mr. Li; What's that?

Bob:  It’s center and tailstock.

Mr. Li;: What’s that?

Bob:  It’s a bed. These are all the main structure of the lathe. Are those clear to you?
Mr. Li: Yes. You are very kind.

Bob:  Delighted to have been of assistance.

Mechatronics

Mechatronics in Japan originated in the university departments of precision mechanics, a
discipline that has been emphasized in Japan since World War [ . After the war, building on
the expertise in mechanisms developed for weapon research, they began to specialize in preci-
sion engineering and, later, in manufacturing engineering. With the invention of the micropro-
cessor and its incorporation into precision mechanics, the techniques and machinery they de-
veloped were assumed under the Japanese effort called “mechatronics” .

In the mid-1980s, mechatronics came to mechanical engineering that is the boundary

between mechanics and electronics. Today, the term encompassed a large array of technol-
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ogies, many of which have becomes well-known in their own right. Each technology still

has the basic element of the merging of mechanics and electronics but now may also involve
much more, particularly software and information technology. The various fields that make

up mechatronics as shown in Fig. 1-1.

Control
Systems

Control
Electronics

Systems

Electronic
Systems

Electro-

Mechanical
CAD mechanics

Mechanical
Systems

N

Fig. 1-1 The various fields that make up mechatronics

For example, many early robots resulted from mechatronics development. As robot
systems become smarter, software development, in addition to the mechanical and electri-
cal system, became central to mechatronics.

Mechatronics gained legitimacy in academic circles in 1996 with the publication of the
first referred journal: IEEE/ASME transactions on Mechatronics. In the premier issue, the
authors worked to define mechatronics. After acknowledging that many definitions have circu-
lated, they selected the following for articles to be included in transactions; “the synergistic
integration of mechanical engineering with electronics and intelligent computer in the design
and manufacturing of industrial products and processes. ” The authors suggested 11 topics
that should fall, at least in part under the general category of mechatronics:

® Modeling and design

® System integration

® Actuators and sensors

® Intelligent control

@ Robotics

® Manufacturing

t20



Unit 1 Mechatronics

Motion control
Vibration and noise control
micro-device and optoelectronic systems
automotive systems

® other application

A mechatronics design is a control system. One or more inputs are fed to a microcon-
troller. These inputs may have to undergo some signal conditioning before being read by
the microcontroller. The microcontroller then implements a control algorithm that inter-
prets the various inputs into the appropriate output or outputs. Again, signal conditioning
may be necessary on the output side of the system before driving an actuator or display. In
a closed loop system, feedback is received so that the microcontroller is able to monitor
and adjust the output as necessary. Providing power to the microcontroller is the last piece
of the mechatronic system. In summary, the components of a mechatronic dystem are in-

put, output, a control algorithm, signal conditioning (if necessary), and power.
3¢ New Words and Expressions 2%5:¢9

mechatronics [ imekoa'troniks | n. ¥LH—&{k

originate [a'ridzineit] wt. &, KB, k&, €l vi. £, k&
precision [ pri'sizen | n. ¥5#8, ¥WEEFE, KE

discipline [ 'disiplin] n. 224, 28 . Ik

expertise [ ekspai'tiz] n. EREMBEN, LI 1H R

weapon [ 'wepen | n. Ay

microprocessor [ 'maikrou, prosesa] n. [it] fAbIRES

incorporation [inkopa'reifon] n. 454, &3, ARAF (EFtHED
boundary [ 'baundreri] n. R, /FRL

encompass [ en'kampas] v. fLFH, #%%, A AIEEEY

merge [mad3] v. B, A, &6, F, @e

legitimacy [lo'dzitemasi| n. ¥ (1), E4& (), EM (b)), 3 (D
academic [ zeka'demik ] adj. BRI, BEIEHK

journal ['dzeml] n. EHARIH, 2, AU HIE, 722Kk

transaction [ treen'zekfon] n. AbER, &4, 2, 35, FEH, hBEESFS
definition [ (defi'nifon] n. € X, &L, ¥HE, BEEZEBEN) BWE
synergistic [ sina'dzistik] adj. % H) PMER EHER R ] ©
integration [ inti'greifon] n. Z&&

actuator [ 'zktjueite] n. EfhE

robotics [ rou'botiks | n. HLEE AFEA
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vibration [ vai'breifon | n. g5, Eizh, &30, 235
optoelectronic [ joptouilek'tronik | adj. Y6HFHY

automotive [ joita'mautiv] adj. REM, HshEHFR
microcontroller [ imaikrokon'trouls] n. {45 HI 2%

implement [ 'impliment] n. T B, 888 w. B8, M} o 4T
feedback [ 'fidbaek] ». [JE] M, Ri%, KL

algorithm [ 'zelgerideom | n. [ %] 2B EN]

¢ Notes 2549

1. Mechatronics in Japan originated in the university departments of precision me-
chanics, a discipline that has been emphasized in Japan since World War [[.

FEAA, HLEB—FILRRT LR BIMEE R, & B R RE LR H 4
Frog i —112E8k

2. Each technology still has the basic element of the merging of mechanics and elec-

tronics but now may also involve much more, particularly software and information tech-

nology.
XF—TEARRETIVMR TRESEFTENME, FRXEA TREHMHEAR, L
HEBMHBEARAGEEREAR,

3. IEEE abbr. Institute of Electrical and Electronics Engineers, B 58+ T #&Ifih<

4. ASME abbr. American Society of Mechanical Engineers, ZE#VPL T2IMh<

5. The microcontroller then implements a control algorithm that interprets the vari-
ous inputs inté the appropriate output or outputs.

HER S EERTENZE, BRAGFSHAIGENTMBES. (interpret, f#EE,
YR )

CSae Exercises %549

I . Choose the best answer to these questions according to the text.

1. Mechatronics originated in

a. United States b. Japan c. United Kingdom
2. Mechatronics merges such technologies as technology.

a. mechanical and electronic b. mechanical and computer

c. mechanical and computer d. mechanical, computer and electronic
3. Mechatronic system is composed of components.

| b. 2 ) d. 5



Unit 1 Mechatronics ‘3

4. When did mechatronics gain legitimacy in academic circles?
a. since World War [[ b. In the mid-1980s c. in 1996

I . Fill in the missing words according to the text you've just learned.

1. After the war, building on the expertise in mechanisms developed for ;
they began to specialize in and, later, in manufacturing engineering.

2. Each technology still has the basic element of the merging of mechanics and elec-
tronics but now may also involve much more, particularly software and

3. As robot systems become smarter, , in addition to the mechanical and

became central to mechatronics.

4. These inputs may have to undergo some before being read by the
5. The components of a mechatronic system are ) s )
, and . .

Translation Exercises

LREESES |

e DK77 — WEDM
e OPERATION MANUAL

® Suzhou Baoma Numerical Control Equipment Co, LLTD
® The People’s Republic of China

LHBFESES 1

Attention items

Thank you very much for purchasing our WEDM.

Before using the machine, please make sure to read the operation manual. Also keep

the safety items in mind.

A Wrong operation can cause to danger!

A Equipment or wire that is possible to make operator get an electric shock!

A Do not touch molybdenum wire when it running, which can hurt your hands!




‘. B IREWRE

EEBFESS I

® ® AC power supply, be careful to get an electric shock! Do

not open it without professional!
@ Machine attention symbols:
The attention symbol is put on the up and down compo-

nent, which used on big tapper WEDM, the Z axis driven

by motor.

Hazardous Voltage
Turn off power before servicing.

 Supple

The Factory of the Future

The concept of the “factory of the future” has been developed in response to the
change in consumer preferences in modern society characterized by shorter product life cy-
cles. The shorter cycle means more competitive products, more products being introduced,
more products phasing out, and results in lower order quantities. In this sense, the age of
mass production is gone and the era of flexible production is being started.

The requirement for flexible production systems dictates the specifications of the fac-
tory of the future:

(1) Rapid introduction of new products.

(2) Quick modifications in products of similar function.

(3) Manufacturing of small quantities at competitive production costs.

(4) Consistent quality control.

(5) Ability to produce a variety of products.

(6) Ability to produce a basic product with customer-requested special modification.

Therefore, the factory of the future will not contains locker rooms, the showers, and
cafeteria facilities. Furthermore, automatic systems, CNC machines, and robots, the basic
components of a CIM system, do not need light or heating to operate. Thus, the factory of
the future will be dark and cool. Raw materials will be entering at one side, and finished
product will be coming out the other end.

The aspiration toward the factory of the future is driven by the competitive economy
in industrialized countries and supported by available computer technology. It seems that

the efforts in developing CIM systems in the United States, Japan, and Europe will make

06.



Unit 1 Mechatronics %

the factory of the future more than an illusion or a dream, and it will become a reality in

the near future.

3¢ New Words and Expressions >&5¢9

characterize [ 'keeriktoraiz | vt. FEPfeee kR
competitive [ kem'petitiv | adj. =i
modification [ imodefi'keifan] n. B, Bk

termination [ tooma'nefon | n. 2|k

Cyae Exercises 24

1. Give brief answer to the question according to the text.

What are the specifications of the factory of the future?

1. Translate the following English (Chinese) sentences into Chinese (English) .

1. The aspiration toward the factory of the future is driven by the competitive econo-

my in industrialized countries and supported by available computer technology.
2. EIMRASHE, mRNEGRMESE, Y THERHP GIFE&) RAEZEARTR,
ATRE T “RKET” HE.

FHE BRI

[. #iFHiR

HFEA—-MES CEREHRN RS —MiE SR . M ERRX Lk, ©
ARTFEE, BEAEMCHMREAC KB, MOBUEE. M. @I, 5EEmE
FOCH BRI BIE A FERE k. WatRdl, ERESCE RS —M T,
PRE LB, AR REMFESCRAEFMNEE . Fit, WEFMEX B, 8%
HEEE Z R,

B BRI, HEMESHARLEA KRS, BiEREdARES R
FIRLER EROXTEE, AN RFRIAF B, ERMERL T, BFETURMMARES AR
ARt , (AR R ERAES . IRFIAH T —sSMEHIR, b —Aia
BLEERF R RAE R REIRA . RA “XHSARE” @ik, “EET HOR I SRR R IR
e, SRS AR E, MARR E#E.

BIRRLER, MR, BRI EORD, AINERBMA R RA KR R BSNE

l7l
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P, EEFRFER AR, AU, EFRMILEEE =R NBIERNERD, A
. XZ. BHERAHA LA Z AR BiFEE.

Fl¥ #iE (English for Science and Technology, EST) #tA:F 20 42 50 4E48, 2%
TR MR K RERERE ARG & B 20 S 70 FR LK, BHESOEEREP LR
TIrERmEEMNTR, BMCSEER —FMEENIOEEER, £, &k, BESFm
HA AC G, STRHESEIE NG T 20 4 50 20, BEERFFRORMRE AR, A
TIHEA T BB “f5 BB HE" BIRHMY, 10 RAE RS B0 SCERORHFIA 75 BE RS QAR .
WiERMHA HEARSZES Z—, RHESGEREA AR, BIENSA ARREK. #)
i, SRS B BRSO CR BB S MERELRIASHE, @ ZHERHER
FEREFE: sk, g, XR% RAMEROBEEASE, BREXHEEAHE. B
BHOEMEER A, B, EtkSmE. Fik, ASEREERRRERERE
HEFE, MEFEFLSEE, ERERAMEURERE, BECREMES, NAERL
R, WHIEMKS, XFREHT, FEBEAREREIE, ERABEER S, MR,
JEVE R FFAE

R BIRKEMA BER R T KEMBIFECER. (B2, b THEEFCREET B
i EA @& K, DAL RE IS MBI E A EN 5188 . AR, RAOFASHERE
1B S BRSO EL TS, ST LA R FHbE T BE . B H, WAREEE € Bt
MM EEME. AROARE, HEBRREDKRAT ek ST B SLERRLAT LA
FoEE, UChEEEIRATA L, XEREM. WA, BIERAHEEHER, —TA
HERFDKE, hn] a0k, HETHEIEHTESFMBIER UG, (b i bk
o BRI, B2, BIFEEETEER, MIZELER D E T MR,
G B ANRESEEREART BRER, AR, ABTESS, A REA RO &
FHIRET] . ARG R E A AR OEBIE b RS, FRiE S K& B A B E I
FEALEF, FFARMERE. IsRBFESCE, 1R P REE 0 RS A B K

I. BFaytrs

HIRMERE B IFSUT B MR, R FERCERAMEL ., Fit, BFEEeEt
W R XA A .

WARBFEFR™E (1853—1921) 1898 4 (KiEE) (Ewvolution and Ethics and oth-
er Essay) W) “BfE” hEiidi TEHEAM “F. &, FE” MM, T8k, BiFESHE
TRk, AREEFREN 7 CFFEE “EMMmMAERM”, EHERATXZ
EREMNBE. ARG “FEMFEEEERE -MOR EHRE, XA B8 E
zsiE) EAgRRS . T T Mk EACSCe BB AR “CEBREN RS
=& 7, BIFEXAEIMNERMEHERKIRLT, LEBTL2REREEHXEK, X
MEEBAT “kig”,

XEIERPMERERIFZ SR, A “F7 A k7, B RS M Em”, BAINR
PR BRI . BRSREG, “LRBIFLAEREE . —NMSRSRES®, — R
A IFAER NEE -7, RAT DB B pR AR FE o “ B sL. @Im” WA, RHERER
HAR A, HBIREA UL LMRFRER, B “B%, @0 XMETRRERN .

.8!



Unit 1 Mechatronics 05

B S5, HERIFSOLAUES, IR RFE ST A, MRS B R BEAER,
WARIE S . NER THRECTAAREE, HHIMERE, MERREY, WafEES
FEAGE ., VRS AR T B AR W&, SRR .

BT X —PRMEXT R E R, B M B SR MR T R SIS AR R
AR, xR ZOR A4, Hitk, BHBFER R, ey, ¥
H, NEEERIANE, BEREAT, DR/ ar L, Bl “2Z22HE, KZTH”,

Frig I, MR PENES LAGEIN S &, FFETUEMTL. B RDUE MR
BRI R, AREASCEAE . SWRGLBEBAENNE . FEAMNESCAIUZSIE 1)
W3, WARAMERO ., PRI SRR . BEARBENT SO GEIN, 15E JUH R
BT, EMEE, NIXTERZMSFECERME, REZEBRFESOERE, £
EUUEIRMRE TS, BEREEE. HAMERETE.

B AEIUEFHE K — K FR, WE LK, AraE, FECREIN, #ZEEFEA
i, BURA LB, WIRALSE, EihE S B gm, a7l B, JHik,
BHFESCESL, BOAFUENT; [z, FSCHE T LR F RSO ERAATHR . fE#IE
RGBT R AR, W LT HEE N OO A — 1, @ RERESCUT R
—M. TEENMESES, AEFEBERMG . EREx “BSE” 8 meE, —Rih
BRI LR, @SR FIEE, mAEMFELMIERE ., KB TN AR
23

In certain cases friction is an absolute necessity.

(D) E—RHeT, BHER—FTETELESR.

(2) BXEHAT, BELENLTE R,

The tendency of evolving organisms to follow a trend is widespread.

(1) #HFOHAIRERE—FAE, IFHLEEEE,

(2) REritfeey &40 24, AR LRALEGRALLEG,

F— A, WEN IR S E BRI SR R TN 37 R SRR
MIRZY, Bk, EMREEERMABESL, B,

He wanted to learn , to know, to teach.

(D HB2WF R, ESGERHPR, HFEIFAAN,

(2) e 3], Hkimin, LEERLRHMLIA,

. BRgSRIE

B F E A AR AR B . B SRANEEARS IR, MM
, RRENSG ST, ERFLESD, SAEENEERIDOE, NIUE BG40
M, REWKE, HEFEXAFEIRE. SEE R SCE X, SEhrd 8% E iRk,
e g EFRIAM R, RT3 — 5 NG R S A B A% .

P EER P B, TERFEEN T, BEEHREME, REESE AIM, ErfbE
IR AE BRI, WA EMP IR A AT REA ER 0 B, 298, BARTEM 7R3,
EARGEEABUINDUERE N, BUTRANER, COEAE, MREERE, Wk ssELR
REFSCEBNAERER,
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1. ERHR

B OCHETE T3ME . RSB MRIETIS, XA T EM IR A4 4 R S
WAL, XF—MEREDOGERE I iz FHIUE R X BAEN A, H@IELH
DUBRXTCREERMER Z . 38, NMAE SRR, AEmE s B4 5 mE R R
R, BYREEFESCNE—NME, B-0NEE. B0, BB, UESUHREMERSE
EZHE. FFAICE RS, —RZ XWARWEL SR, JEMPEFREEE, ETH
XS MR RE R, LR, w3, NEAFMAEEIGE T E, LA E—150h
EAFTREE B . = TR, W R AN ZS5E— IR 8, R EREE
I, AEHBIFRIRZ AWM, AT RRA 280, Fitk, B E3 BxMER T 48 m A
. Hik, ZREHMBRCHEES, BRANEES FEMRNCABEAEEML, A%
B EE K. teAh, SRR AR, ARRERERN IR, T S
fRIESC, ROZER LT ILA

(1) 458 EF3, #HEmR X

PEAFAGE T JROCH R ORI T, WIER, —iA— XWERRRD LN, REYE
ER3CH RE PR AR BRI TR — AR E IR B AR BRI R L, BB A S A . B,

Various speeds may be obtained by the use of large and small pulleys.

[RIABAR., NERTUEFRR MR,

[E] A AKX, DEFTHTUAKRFRE I,

Pulley — At “VE%”. “WEH” #%, (AWML RN “Rwie” mAR B,

(2) BB, FHEXER

PR RZ AR, IBESHELN. Bk, RIBEXWAFEE, FES
AR BRIRECR, MIEFEMEAGEERZ L. flan,

There aré no problems in the production of such domestic robot to which we do not
have already the glimmering of a solution.

[R] ZAPIHGRANBALEZELRAM, KM T—RFIH KM B EIE
CERRAR—EKALT.

[E] A FZHAERANBALEEEATEVM, KX &P Mk e Zhi,

XA FIREWRE , ATREFE R WA F I no problems 5% 1 WA H to which we
do not haves ¥ N EGE, FE M HEMMA KR, to have a glimmering of solution 2
ARSI B D GXEERIBK) IME”, BN e A EE .

(3) PR FSCRT B =)

AYEA TR, NEERIERECRRIEM, YN EEE L& WA LR AW,
POZF AT B A B . SO E T IAREFREMES . #ln,

Do you know that the bee navigates by polarized light and the fly controls its flight by
its back wings?

[R] 4ot E MBI« AT, M50 G HAEH K AT"D7

[ ] AR smid B HAE Bh 4R © AT, M B3R UG 44 R AT

e 10 »



Unit 1 Mechatronics .3

) H i polarized light & “f (#R) J&7, AR 0 BARRRE AR, RIF
OB, RERTAER, BEIUE SRR
2. RIEME

R BT S R0 E 2 R AR 0 AR A 2 FIDGERS M R k. RERERE
ST, W FIKEAE, B S BT N A A B A R, HO F LB R, B
i, REEMN—SREAZE OGRS, MERFEY, RRIGEOMER IR A
. B, R EIGE AR

KW RMFERE, XBERANBFMEEAN T, ERNEE,

(1 HF

B A KLUk N B R RS, ENRMBIR TR, HRREECR
BURMEM R, BERTE XA, XEEECER., kR, %8S &
i, BRREEEATRIE, EERARERSER. ERRASFL BN “X B A",
BETHERE, B bull's eye CREL) R34 “FERAE”, 8 dog house (45 /5 FE v g =)
WEN “RE”. FEE-AERNEIT.

What sort of force does the sun exert on the planets which causes the plants to move

according to the laws which Kepler has discovered?

KMAAH 2 AR TATE, £ EEF-EH RN REETR?

(2) Bi¥

EiF (free translation) JEFEM X FCHRE BE MR, KIFECHWRZEHFILRA
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In fact, it may be said that anything that is not an animal or vegetable is a mineral.
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Unit 2 Cutting Tools

Tom and Bob are talking about how to use a tool safely.

Tom: Tools are dangerous, aren’t they?

Bob: Certainly, they are. The most dangerous tool, I think, is the hacksaw.
Tom; Why is that?

Bob: Because it is used wrongly so often.

Tom: 1 see. So what should we be careful about when using a hacksaw?

Bob: Hmmm..., don’t put too much pressure on the blade or it’ll break.

Cutting Tools

Tools in a workshop as shown in Fig. 2-1.

The metal cutting tool separates chips from the work-piece in order to cut the part to
the desired shape and size. There is a great variety of metal cutting tools. Each of them is
designed to perform a particular job or a group of metal cutting operations in an efficient
manner. For example, a twist drill is designed to drill a hole which has a particular size,
while a turning tool may be used to turn a variety of cylindrical shapes.

There are three basic types of metal cutting tools: single-point tools, multiple-point
tools, and abrasives. A single-point metal cutting tool has a single cutting edge and is used
for turning, boring, shaping, and planning. The most common machine tool that employs
the single-point cutting tool is the engine lathe. Multiple-point tools have two or more cut-
ting edges such as drills, reamers, and milling cutters. The cutting edge is that part of the
tool where cutting is actually done. Grinding wheels are an example of abrasive cutting
tools. Each grinding wheel has a lot of abrasive grains which act as very small cutting

tools.



