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‘Mechatronics

Tom: Hi, Mary. Who’s the man outside?
Mary: He’s my new colleague, Jack.

Tom: What’s his job? o ¥ ' ¥

Mary: He is an engineer, and he is in charge of aﬁer—salas services. Come here, Jack. This is Tom.

Tom: How do you do, Jack?

Jack: How do you do, Tom. Nice to meet you.

Tom: Nice to meet you, too. May I ask you a question?

Jack: Go ahead. | _

Tom: Could you introduce something about your work to us? _

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

Tom: Thank you, Jack. I hope we can visit your department some time. o
Jack: Welcome! I have to go to call my boss now. See you' ' A
Tom and Mary: Bye! ' '

v

Mechatronics is the combination of mechanical engineering, electronic engineering and
software ‘engineering. The purpose of this interdisciplinary engineering field is' the study of
automata from an engmeenng perspective and serves the purposes of controllmg advanced hybrid
systems. The word itself is a portmanteau of “Mechanics” and “Electromcs”. Fig. 1-1 can clearly
show that the various fields make up Mechatronics.

Mechatronics is centered on mechanics, electronics, control engineering, computing, molecular
engineering. The portmanteau “Mechatronics” was first coined by Mr. Tetsuro Mori, a senior
engineer of the Japanese company Yaskawa, in 1969. Mechatronics may alternatively be referred to

Mechatronics

as “electromechanical systems” or less often as “control and automation engineering”.




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

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. Modern production equipment consists of mechatronic modules that are
integrated according to a control architecture. The most known architectures involve hierarchy,
polyarchy, heterarchy and hybrid. The methods for achieving a technical effect are described by
control algorithms, which may or may not utilize formal methods in their design. Hybrid-systems
important to Mechatronics include production systems, synergy drives, planetary exploration 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.

interdisciplinary
BERH
automata ['2:temats] n. HEhEEI
perspective [pe'spektiv] ». BiE
hybrid [haibrid] ». JB&IEW;&HRY
combination [kombineifen] n %4
portmanteau [po:t'meenteu] ». VE&H
alternatively [o:I'ta:nativli] adv. FTXEHM:
cybernetics [saiba: netiks] n. #5348
regulate [regjuleit] v. A%
collaboration {ka.leba'reifen] » &/
module ['modju:l] n. ik

Linta(:)'disiplinari] adj.

inherit [in'herit] v. f57&, k&

agile [‘eedzail] adj. BN

property [propsti] n. 4%

integrated ['intigreitid] adj. BEHRH

architecture ['a:kitektfo] »n TE, BH%

hierarchy ['haisra:ki] n. EREHH

polyarchy ['polia:ki] n. £Tib&EH

heterarchy [heteraki] n. ZBHSELEH

algorithms ['zelgeridem] ». H¥:

utilize [ju:'tilaiz] v. FF

autofocus ['0:teufeukes] n. BN £,
B RAERE



Unit @
‘Mechatronics

after-sales services S/EMR% - . . . | electromechanical systems FRNLRSE
feedback information - KIREE , _control and. automation engineering 2|5
mechanical engineering HURTE . B TR :

software engineering ##-T# . | engineering g:ybemetlcs Iﬁ}%’%ﬂtﬁ

hybrid systems VB&RZ% consist of &I

be centered on HEHTF synergy drives WHBEEZJ RE

molecular engineering 4> ¥ L2 planetary exploration rovers 1T Eﬁﬁ]?&gﬁ
be coined by #IRH anti-lock braking systems RIBFEH|ZERSK

I . Work with-your partner to answer the following questions.
"1, Why do'we say the word “Mechatronics” is a portmanteau? - » F X
2. Describe the advantages of using the mechatronic modules!
3. Describe the architectures mentioned in this passage.:-
4. What are every-day equipment utilizing hybtid-systems?
5. Why do we say “Mechatronics is interdisciplinary engineeting field *?
1. Match column A’ with colunin B'according to'the meaning. :

A S . Ty
1. mechatronic ~ ~ 4.'to fix or adjust the time, amounit, degree, or rate of
2. portmanteau b. a usually packaged functional assembly of electromc components for
a - use with other such assemblies L
3, architecture c.a mechamsm that is relatlvely sélf-operatmg
' B d. an interdisciplinary engmeenng ﬁeld
4. integrated ~e. art and science of building .
5. automata o .
6. regnlate | f a word or whose fonn and meanmg are denved from a blendmg of two

or moi'e distinct forms ‘
]II Review the text and translate the following phrases into Chmese or Engllsh

e aﬁer-sales serv1ces o ,
2. feedback information ( .

o

N

3. mechanical engineering
4, hybrid systems .,
5 8&FF
6. #idk . ; o :
8. az;uxma 3
IV. Translate the following passage 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 ¢ollaboration the mechatronic modules




perform the production goals and inherit flexible and agile manufacturing properties in the
production scheme. Modern production equipment consists of mechatronic ‘modules that are
integrated according to control architecture. The methods for'achi"eving -a technical effect are
described by control algorithms, which may or may not utilize formal methods in their def'ign.

& ESupplementary Reading]

Intelligent Manufacturing Systems

Production engineering and manufacturing industries face difficulties in developing a new
paradigm to cope with the post mass-production era. Censunrers' preferences change very quickly
and vary over a wide range of taste. A product's lif¢ cycle becomes shorter and shorter. Thus, rapid
prototyping techniques have been requested, and some new concepts on manufacturing have been
presented including Flexible Manufacturing System, Factory (or Flexible) Automation, Computer
Integrated Manufacturing System, and Concurrent Engineering.

After the termination of the ¢old war, many regional ecor}ormes combined through
international trade and dynamically evolved into global economies. Such. change had significant
effects on manufacturing industries and consequently on production engineering. As a new
paradigm in the post mass- productlon ‘era, the creation of ‘manufacturing culture has been
advocated by Prof. Hiroyuki Yoshlkawa, Presndent of Umversrty of Tokyo. It contains not only the
movement towards standardization of conventlonal manufacturmg knowledge but also the
development of a global manufacturing system with use of computenzatlon At his advocation,
the international research project of Intelligent Manufacturmg Systems (IMS) was initiated. This
bimonthly journal is a special issue on the IMS project' and similar topics widely covering
intelligent manufacturing systems. . ' S 4

The former part of the contents is the description of the IMS project. It consists of the
commentary 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 supports the IMS project itself with
collaboration of Ministry of International Trade and Industry of J apan (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
engineering 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. v : :



paradigm ['peeradaim, -d|m] n. Japil

era [iera] n. BHR g

preference [preferans] n. fR4F

dynamically [dai'neemikal] adv. Kb%%iiﬁ

evolve [ivolv] n. KR

consequently [konsikwantli] adv. M

standardization  [steendedai'zeifen] n.
FRuEdL :

conventional [ken'ven[enl] adj. f£4i

computerization [kem,pju:teraizeifen] n.

HEH
advocation [eedva'keifon] n. RE, IH
commentary [komentari] n IR
contributor [ken'tribju(:)te] n. TIER

cope with 403

rapid prototyping techniques HRIEMEHAR

Flexible Manufacturing System 3t
RE

Factory (or Flexible) Automation T.J” B3/ift

Computer Integrated Manufacturing - System
WHIERHERS

Concurrent Engineering 347 L2

Intelligent Manufacturing Systerns (IMS)

RERIERA

Ministry of International Trade and Industry of
Japan (MITT) H A< B s 5 5 A 7=k 355 -

Standard for the Exchange of Product model
data (STEP) 7= @R BY MR Sebril

I . Mark the following statements with'T (true) or F (false) according to the text.

1LA prdduct's life cycle becomes longer and Ionger "

()

2. The Japan IMS center publishes the IMS news and strongly suppo:ts the IMS prOJect itself

with collaboration of Ministry of International Trade ‘and Industry of Japan (MITI).

()

| 3. A conference report on the 2nd Japan—France Congress on Mechatromcs is also provided in

 this issue.

()

1. Review the text and translate the following phrases into Chinese or English.

s |

2. RFERILBAR

3. I B3k

. 4, Flexible Manufacturing System

5. Intelligent Manufacturing Systems (IMS)

6. Computer Integrated Manufacturing System

£=, Translating Skill (1) |

'ﬁﬁ%imiﬁﬁiﬁ

I. #iEstia

HRERE—MES B%iﬁﬁ%%“%%%*ﬂ'hﬁ*?ﬁﬁ R EHFREHRK. EA

5 il



AT 5B/, FAENREMOMMELE SHEM, HLSURL., . BN, sSBfiiEEsc
FIEEAE. BEANREEFRIENR BRER, FEBSCERS —FCFR, FEL
TR BIREE . A T%E&ﬁiﬂ‘]iﬁﬁfﬂﬂ% ik, M%ﬁ‘ﬁ)uﬂ# BiELL 5L
ERAE.

BiEE R, Lﬁ*‘f’%“‘%ﬁ’ﬁﬁ@‘ﬁ%ﬁﬁ*ﬂﬂﬁ ﬂ%ﬁﬂtﬁﬁﬂxﬂﬁ*ﬁﬁﬁﬂ
B LR RHANRRETFB. ZEEMERT, BETURBMNARESHENRNES,
BERRIBFH BN RZ S BN E T —SIMEIIR, Ik —4R 85 g 30T B3
MERIEFHHE RN . XA “STSAR” Kk, BFEHRNXERNRBEREE RESAR
HETz, REEAS LBE. ,

BEEERT, HAES. ﬁﬂ%ﬁﬁﬂéﬁ, BB R BA TR R ARG B R IMER
o HBERFRIRRSS, HOFR. EEFHLEE=F . U\W@E‘Jlﬂgﬂf%, FH. X
2 BERRA LA AR — AR HERS.

P} EE (English for Science and Technology, EST) ﬂiﬂ: 20 tttéﬂ 50 A, BB kil
RARBRERFABABRER B, 20 L 70 ERLK. FHEEEEEFLER T ERN
ERMAR, HWELRKBR —MEENIGEES, £FL. 8. RS/ EEEEEN
Fefh. MREIGEMPIFET 20 L 50 £, HEREBRARNAERRE, AMIEATHE
B “MEERIE” MBS, DR B SRR A R e . R R A
RBRTEHESZ—, MHEBRAFTHE AR, BiENUERERESR. i, ST%ERK
BENEXHAXREBEENERERNHASRE, 2EBHALHBELNERTE (WS
. temy. X)) RAEKOBEAE, BERAEHBEEROSE. ERBIGENEER S
M. BEYE. EHRESTEE. Bk, ASRERERENROERERTR, MEATES
L 5EH, BEREAMSVHEL, BEXRENTE, ARERTE, TREREE, X
FRAHT, HEBEARRERIEIHE, ﬁ‘ﬂﬂﬁ%’%ﬂﬁﬂ% W TR

REBFK AR R ERT KEHBELE. BRI T HRFELREEE BmNA
HE R KT B A SR LA AR T (B R AT TSV M 5367 . AR IR AL

AELEEEEHFERAE TR T USON FRBITER. 5—RME, WAeER NBEE EBIE
ﬂvﬁﬂ&rﬁmiﬁﬁ H RIS R BB K PR AT LR S, Hﬁﬁﬁﬂﬁé‘?ﬁﬁ—:fu
FoWE, UHBHRERTETE, XHUEAEN. WA, HEGEEBNIES, — AR
EBhEKEZIRK, BRTUES. EELERINIESRRLEVIZ, MRS R A ks .
HEBRWt. B2, MiFEATETER, NigESRS %I BRSNS ARG, 85 <
B WR—FALER—FAIR” M, FES, ARS, 1A amiEm
BB . AREATE R ERA AR IGERR B E A TS, #ﬁﬁiﬁﬁ]ﬁ%ﬂﬁﬁ-’%‘ﬁﬁﬂﬁ,
FrnBRE, MoREFESE, ﬁ%ﬂﬁﬁ%%lﬂﬁﬂﬂ%ﬁ?

0. #FERFRHE

BRI ERERFIREMRE, NERSHFSERARN. ﬂ%:ﬂéﬁﬁﬁ%ﬁ
B IR AN )

FEARBIEF ™R (1853—1921) 1898 £4E7E (RIE#) (Evolution and Ethics and other Essay)
B RBIE” RRH T ERLN “F. A BT N, EER, BRERNETHARE,
ANBEFRH T XEHRFE “EMLUTIEBL”, E8BENANT T R20E8E. 41
H REMEEEREE—FOR RS, XFhSE AT E RS 0 MR, TRT R
LRI EHBEE . Y HRINEAY “SCRBRNBREAER 7. IECAESBRNER
3% 2R MRE, XA SMERENRR, XREB/NT “4big”, -




MNEEREREFAFE SR, H “F7 &~ B “BL” fSBE", SRES
FRA 2 AP A B AR A %ﬂ%ﬁ%“R%ﬂ%ﬁﬁ%@%ﬁﬁ:~%%%ﬁﬁﬁ5

o —URIPERIER RS -7, BT BAEMRERIE L “ Bk, B> WA S,
BEGER BHRN, Eﬂ%ﬂﬁiﬁitﬂ@ﬁ%gi B2 “BsE, B JXAM?E%J?&%
EH .

Friggss, ﬁﬁ’ﬁ?"‘%)‘cz~’ﬁfi§¥~ IEFAEIA TN, MEXHEEERES, #
AREAEREW. WER TIRRCAUARE L. SN E. HENRY, WaEEZEN
B RHNHES R RBREE. WS, SCHRBE.,

“BE” XN R R A ER. ﬂﬁfﬁ%ﬂ@&%ﬁ%ﬁﬁﬁﬁﬁ%%ﬂﬁ%iﬁﬂ%&?ﬁﬁ
@, SAERYE BRI R HE, Bk, RHE BRI R R, @iﬁvﬁlfﬁtﬂ, A,

REBIHIANE, BERSWIRT, LURPEMi Y, BUEE2E, kX T8,

Brif “HEIR”, SRR FEXHIES LB E, FEIGERTE. %&%&%Hﬁ%&*ﬂﬂ
BORE R, BEXERE, SHRILRSERENHRR. BAEMNECUTRMEENFT,
BHEWHO, il ” SR, BEMBITORGEN, %578 b SR I,
EWEE. NAERZAS RO L, REEME TR RS, ﬁfﬁﬁ%atﬁj’[ﬁﬁ‘@
RikTTe:, LEBBEHAREHRK.

BEFLEIRBHEN L — KR, F‘ﬁ%‘ﬁjbmﬁnf_fﬁ%ﬂ %Jﬂizﬁﬂfﬂ, BEENE,
BRRA L. @WHASEE, FPHRERMENE FRTIAZESHE, K, =4S
XL, BN, R, FICHENT A LS S T SO RT3, B R
ERERIRITR, PL8EREEX FEOCEM N —T, B RSB —E . R
MRPHREERREHENRG . B0 LN S A R, —%m:&x%ﬂ:m@*ﬁm; HERE
FIEE, FrERE EOERE. KRB TASOOARRZE: -

In certain cases friction is an absolute necessity. .

(1) E—RHETF, BEERFENNLER.

(2) THEEHT, ERRANMUER.

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

(D) - HACEOFIEREE I, XS EERK.

Q) AEHALKI R, B A LR, .
H—JiH, HEFILAEEE “BR” Bk, ﬁﬁ?ﬁﬁ%mﬂﬂﬁ%ﬂﬁf &EB‘C%E\%
2R, wEnet, EREEEMEEEX. 5. - :

He wanted to learn , to know, to teach. i ¥ '

(1) R IE EXERITE, #ﬂ!ﬁ‘%}\ﬂﬂi

() i8N, HEKMA, HERELRELTIA,

. BRE5%%

HROL BT BRAEERSREFE MR, BRSRETEBRAN TN, TRMEBRE,
REFEROLE IR ERFLRS, BEENTEIDE, NS ETEEE, &8
BE, HEREXHAORE. SEEFREECE NN, LRtEBEEmmRE, TEhEE
RIS R P AT HE— 35 Nt RSO R ER AR .

HERMHANNE, EEEERT, BERRE A, RERE AN, ERBEREEE
RERMER, BFERNEBRRAT S FHOEIE, 2R, BREMTEX, BREH
Fﬁ%ﬂﬁ&%ﬁl&fﬂﬁé, ﬁ[&ﬁﬂ‘l&ﬁ )‘CET 1, MR, &%%ﬁ@]*iﬁﬁ%iﬁﬁ
PAHE I :




1. BEEEMB '

BEXEETER. %ﬂ&%ﬁ%ﬂ%ﬁﬁ,%%E?ﬁ@ﬂﬂﬁﬂﬁﬁﬁﬁi%ﬁ
BALH. T AMNEKEDGERR RN IGEHIGEREBEM AR, BFEIELADE
RELRBERRAL. KNHAMESEEE, DENZARESTHRFERAER, BY
JREBFE KT —ME, B-NMEESE 8, 88, UELXHEMSERFERSE. &iE
W R, —AZ XA ER, JENREERERE, ETEXMEFHIEYM
HER, RHRERGHMmE., NEANEMERIBEHE, BAR—MIEAFRERKN. 2T
PR, W RARNEZSH—PIREEER, IFR—ABIEER, FAEMEMALA
W, AR AAE. Eik MEBRGEARTHTMN. Rk, BEREEMEEH
RES1, BRARRESRFEKECHREHEERGR, FRENGEKT. %%,ﬁnﬁi
B ERAR, BEBIGEEKN BRI, ﬁTﬁwﬂﬁEi,FﬁﬁﬁuTmﬁ

() GHETX #HERIAX

Eﬁﬁﬁﬁﬂﬁi%i?i%ﬁﬁo%@i—ﬁfxmﬁﬂ@&%.Aﬁ%éLTI#
REEM AR R E SRR RHIEN, FUSERNEEASHE. Fi.

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

[R] FIRAXANBHTT RB AR M.

[IE] FAHRADBEHR T LARAAR F M.

Pulley —ffi “W%8”. “HE%5” #, ﬁ%%ﬁ%ﬁ%ﬁﬁﬁf‘ A “BUHR” AR W7

- (2) BB, FEXR
ﬂﬁ%%%ﬁﬁZ*%ﬁ?&,%&@ME%,@%,ﬁﬁﬁiME¥%ﬁ %ﬁﬁﬁ
EEKEERRXN ERBERATEER . Fl:

There are no problems in the production of such domestic robot to whwhbwe do not have

already the glimmering of a solution.

[ﬁ]%EF@#%%%M%AB%%%HEﬁMﬁ?*%ﬂ&ﬁ@ﬁ%ﬁ&%EE%
ARARE—GF/ET.

[E]EEP&#%%&M&A#&%%W@@ﬁﬁﬁ“ﬂﬁ%%&%aﬁﬁﬁﬁ

XA FIRERNRE, WREEERBHEER no problems 55818 MHH to which we do not
have.. MENERE, FMiEsEE D4R, to have a glimmering of solution &% “HOkis
WA TER R XS B G, ERGXSHEREEEE.

(3) EMIRLFT RFIEY

FEAFREE, NRREELRCRRERA, EBTNZEE XAk pg 2 bk A,
MZSAERFEERTREY, RS ARERRBANES. Bil.

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

[R] MRATEE BRI AT, TSR RS H kT2

[IE] #R&E BEERI R AT, TIHuRR s BEs kiTFm?

Mﬁ?%mmmdmm%ﬁ@%%hFTﬁﬁﬁﬁrTﬁﬁﬁW%%,ﬁ%%ﬂﬁﬁ
BT AL EE A R .

2. Riseg .

iﬁ%&%&%ﬁﬂa%ﬁﬁmﬁﬁmW@E&%FWK%&E%&% R BB
Wb RIS BB SR TR RAE BT, RNGRRTFIGENERERE. BEN, RE
BN~ REAZFEER MR, MEBGTBE, RBIGERMRASIBNA B MR



Unit @

B s . el e

. Bk, BEBFHSERDEATLRE. - T %

iﬁﬁ&%ﬂ@ﬁ%:ﬁ%ﬂﬁ%ﬁﬁﬁf@ﬂfﬁff

(1) B

BiEA KY RN ERMREEADFR. ﬁ%ﬁﬁﬂ%ﬁ&%ﬁ HiFRE R IR
RERIRIE, BEETRIAE . Rﬁﬂﬁﬁ%ﬁ¢&ﬁéﬁ FEFELET TN, #%
BT, EERFRARRER. BFPHEASFLEAN “HENE", FFIE,
i€ bull’s eye (RE.0) RiFHAFHRAF, I dog house (AR K HIRIGE) RiFH “MZE”. TH
B—ANHENHIT.

What sort of force does the sun exert on the planets which causes the plants to move at:coftﬁng
to the laws which Kepler has discovered?
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In fact, it may be said that anything that is not an animal or vegetable is a mineral. o
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Tom: How do you do! My name is Tom.
Barter: How do you do! . ; T B
Tom: Are there any vacancies in your factory" g ‘
Barter: Yés. We need some new workers. What was your major? ..
Tom: My major was mechanical manufacturing, and I think T am good at operating milling
machine, : ; et

Barter: What kmd of JOb do you hke to do?

Tom: I would like to be-milling 'worker. I think I can do my best to it.

Barter: Great! What time can you start to work?

Tom: Anytime. B

Barter:. Very nice. How much do you expect in salaxy?

Tom: RMB 900. _ ‘

Barter: OK! Please fill in this form. If anything turns, I’ll contact with you.

Tom: Thank you! ‘ i
Barter: You’re welcome. :
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Metal cutting tools must possess a variety of different properties in order to cut the different
metals under varying conditions of severity!". To meet these
demands, tools have been produced from a variety of materials.

The most important properties of cutting tools are hardness
at high temperature, wear resistance, and impact strength.

As a tool cuts, high heat is developed as a result of
compression and friction at the cutting edge of the tool. All
metal cutting tools begin to lose hardness when heated to
sufficiently high temperatures’®. As the tool softens due to heat,
it wears and breaks down at the cutting edge or face. Various
cutting tool materials begin to lose their hardness at different
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temperatures. Hence, the hardness of the tool and the degree to which it remains its hardness at high
temperature are important in the selection of a cutting-tool material. ‘

A cutting tool is the wear-resistant if it resists abrasion at the cutting-edge and along the tool
face. Wear resistance improves as cutting tool hardness increases.

Cutting tools must also have high strength in order to be vibration and impact-resistant. Strength
in cutting-tool material is not always proportional to hardness. Some of the hardest tool* matenals
lack strength because they are too brittle. -

The various materials from which most métal cutting tools are made can be classified under the
following principal headings: ‘

1. Carbon tool steel

2. High-speed steel

3. Cast alloys

4. Cemented carbldes

5. Ceramics

6. Diamonds

Tool life, or the number of parts produced by a cutting-tool edge before regrinding is requlred,
is a very important cost factor in manufacturing a part or product™, Cutting tools must be reground
at the first sign of dullness. If a tool is used beyond this point, it will break down rapidly.

In order to detect the time when a cutting tool should be changed, most modern machines are
equipped with indicators that.show the horsepower used during the machining operation. When a
tool becomes dull, more horsepower is required for the operation which will show on the indicator.
When it occurs, the tool should be reconditioned immediately.
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[1] Metal cutting tools must possess a variety of different propertles in order to cut the different
metals under varying conditions of severity.
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[2] All metal cutting tools begin to lose hardness when heated to sufﬁemntly h1gh temperatures
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[3] Tool life, or the number of parts produced by a cutting-tool edge before regnndmg 1s requlred,

is a very important cost factor in manufacturing a part or product.
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