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1.2 BURIEHESRER

HT TREVREHRFR, BIOERETE—BXTHRARLN KR

Despite the tests described in Chapters 11 and 12, materials may still fail in service,
sometimes with disastrous results (e.g. when the failure occurs in aircraft, bridges, ships, etc.).
To try to avoid such disastrous occurring, the designer avoids using materials continuously at
their maximum allowable stress. This is done by employing a factor of safety.

Unfortunately, increasing the strength of a component in the interests of safety not only
increases the initial material costs, but also the operating costs. For'example, the stronger and
heavier the structural members of an aircraft, the fewer passengers it can carry and the more fuel it
consumes. Therefore a balance has to be maintained between safety, initial cost and operating costs.
The designer is constantly striving to improve the former whilst reducing the latter. :

Allowable working stress is taken as a proportion of the yield or proof stress; that is, the
component is only stressed within its elastic range when in service. For examplé, consider the
screwed fastening shown in Fig.1.1. When the nut is tightened normally the bolt is stretched
slightly and, providing it is stressed within its elastic range, it will behave like a very powerful
spring and will pull the joint faces together very firmly.

The stress in the bolt is made up of two elements. Firstly, the stress imparted by the initial
tightening of the bolt; secondly, the stress imparted by the load on the fastening in service. The sum
of these stresses must not be allowed to approach, let alone exceed, the yield stress for the material
or it will cease to act in an elastic manner. Therefore the designer proportions the fastening (and
other components ) so as that there is a factor of safety. Usually the designer assumes an allowable
working stress of only half the yield stress for the material.

- If the fastening shown in Fig.1.1 is overstressed by applying excess torque to the nut (for
example, by extending the length of the spanner with
atube), the bolt will be stressed beyond its elastic

range. Once the yield stress for the bolt has been ‘ .
exceeded it exhibits plastic properties and takes a = "—m”—" "_
permanent set that is, it becomes permanently ‘ .
lengthened, the “spring back” is seriously reduced J/ —
and the joint faces are no longer held firmly together. ’
Thus for critical assemblies, the designer will seek to
control the stress in the fastening and associated
components by specifying the torque to be applied to Figl.1 Screwed Fastening
the nut as it is tightened by the use of a “torque ’ "
spanner” set to a specific value.

BRXF LB, B—BABRA—HNE:

FE—BRUELRPHBRS.
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BB R AR BERER S W ET BRI R T ETRA.

=B RN B E SR DA B T LA .

SR VY BT ARAR BONE T

B T B AR L BRI R rh i bR N T BB R .

MNER MR, XPREVBESHEE, BSBRZRIKEBRARTE, CEHFKHFEH, B
RHiE. WES LR, XHRAFARERTRE, FERER. XTFRT -2 IRNE
A ARIBEIA: yield stress JAIRRLFT), elastic range (RHETEEE), torque ($¥%E) %, BREIT
—HHRBAM T AALFRIN: bolt (BE42), nut (EE), spanner (RF) %. E:IFEX
BIRSC, RMNTUBREDIEVARGENRE. AXESWHE, 288, BR4Y, &
FEAE, SRERAISWREME AR, HIMEEEFE, SUEEREEHCHES,
FEME: EABRNESNZNNSE, BSHHERAESDES. TURNERENH—ER
FARERABRFEETHEEREBA.

FREWENL R WVRFHER, S RLHESEMLTXRX, BRERELH
F£10 Index HSRBEHE A ERZIMEEL WAL AR ﬁﬁ’l‘—mﬂgﬁtﬁﬂﬂ:,
‘Efil2M Engineering Materials #(#1 ) Index s Hi £ .

impact
resistance see vtoughness
testing
testing, interpretation of
impact adhesive see joints, adhesive
impact extrusion
inclusions
dissolved
undissolved
induction hardening see hardening
insulating materials
+intrinsic materials see semiconductors materials
ionic bond see bond
ions '
ironcarbon system
isotopes
Izod impact test

joining materials
joints

adhesive

impact
thermosetting
brazed

malleability

manganese

martensitic structure

mass effect

material properties; factors affectmg

material selection

aviation industry

civil engineering (spanning .the Firth
of Forth) ‘

€COonomic requirements

lessons from disasters -

processing requirements

property requirements

materials

engineering

‘ failure in service

creep
corrosion

fatigue A

racture

melting temperature of
mature

testing

destructive



compression non-destructive

mechanical “Mazac” see zinc based alloys

thermal melamine formaldehyde
HUES, HhAsFRimT 204 AMmiERE, m.

‘ironcarbon system BRARS

martensitic structure DR kgE

zinc based alloys brazed 22
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induction hardening ATRLY S
A, EHEVBER, EREEERRKSLATRAERREE S, m

' dissolved G1p::3:0)

hardening T4,

compression E4%

failure R P

insulating i, B

processing I, A
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" macro- j( ...... %
MACroeconomics FEMEY
macroeffect | F B
poly- %
polygon ’ EN¥
polynomial E20E:Y
polymerize RE
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informatics R
kinematics BEFE
thermodynamics BA
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convertible B
accessible ki inin)
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pendant
depend
cert
certify
certain
ascertain
uncertainty
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F2E RFMNREERER

TR, ENMNRERRA EYREEAIHLOEBNEEIRRIRRE TR
2. )G AVLES) (Human-Machine Interaction) HHE B3RS KEBEE. T
BHEARNRDAEETERN ERBCRMIRR LM E RS, HRRBS 5 _ERERZHR,
AR RATHER BT MR, ARERAROS TR, B TRERRR RIS LR
A, RN ENERRERD, FOCRREET X200, Rk iR M L Rsescs

FHIBENR T ITEERARKENRE. XEERERN BEFMNE] a&%@m&:ﬁmu
BHR TR R E B HRRMREE.

21 BERMEEREIR

EHEMEE B RES EXHRNEBRAERERHBENFER, AXEL, Tl B
BHE—NAREEIA, SBREG—HNEFR, BRBEFARANMESESHBMARTE, T
ER (S B RHER 53 AT JLRp AR,

1 World Wide Web {& 8 #¥ iR

World Wide Web fFf WWW X Web, BERE®MN L BREENFEERLE, ERAMEXE
BR. ZEEER, B30k, B, BR. FEERER—&, HRAG—REEMEE URL
R, ELHFROBRMNHENNEEREERE—E, EdENNEEREYHPRESE
AEBRE . CHERAMEE, iEk, RERMAGERRRNRIZARYANER.

ERRR L& WWW 5 SRR ERAS—RIRE A8 URL (Uniform Resource Locator)
BN EERREMNE. URL =82 FERNEETHL REEbat, ZREHLE
ENLSCREHIBERR . BN hitp://'www.chinainfo.gov.cn/database/. F 5 http #) £ 3C/E Hypertext
Transfer Protocol, I 3CHR N CAMERTIY, TRMNEFS Web RF 25 Z RIAHEE G B‘Jﬁ}i)‘(o
HAhEFPIMUES FTP, Gopher, Telnet % . Web IR 5 8840/5 B R B XAARICIES

(Hypertext Markup Language) #iiR. HTML X34, BRARBMBIHAbRY ﬂ‘J’fE§~
AERST AR
2 Telnet {2 BH IR ‘

TER 4@ P Telnet (Telecommunication Network Protocol) HISZIFTF, R4 AL
BFORRATEN, 8 ITEVVER BOVEETTEVANR, ST AT Y Pt
SIIFIRBEIR, SFEEARERRERE. —SBUFRFIBFRLED Telnet 7 RIBMAUE
BRS . rEEBENED Tenet FRBRELKYLEFEAIKER B F (OPAC—Online Public
Access Catalog). —SEjHBILK R RS MN: Dialog, DataStar, Lexis-Nexis, OCLC, UMI
% th @1 Telnet RS BIRE .
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3 FIPEEHE

FTP (File Transfer Protocol) 2B 45 M {8 A& SUEHER ML . BRI EYLZE FTP KI3X
BTSSR TS . MRENEETEIRBE S a3 I, WE A FTP.
FTP 23KB ik Mt - Br R nl /80 TR . 83T FTP AT ULIRABME B HIRE:
BFES, AFRTSRE BUFER, ARKEMEERES.
4 Usenet BPREHEMEBRE

AR RS B R BUIR &5 4 R B4R M _E B SRR E B ML, Sl EI4 (Usenet
Newsgroup). HF{4513 (Mailing list). &&i}it2 (Discussion Group) %%, EfIEHE LA
EH—EANE—E TEARFRNBYFERFARNE TRz, SRR E ZRED
E-mail #TEMZR. ZHEIHAEBREAFBEMERENE, RAFTEELXPRAFA¥
PR B R AR S %, TREAARNZEWRX — M RBRHEE B RIRE.
5 Gopher 5@ HEIR

Gopher REBERRMH—FLARIHPIMEERBEBARE, APE—RELENET
T, I EER LERBHLE R RE/MDIE, FRECBOEBIEE . Gopher MR AR
FfE, AP RS b AT 3 S FC I A0S B o B AR A 2R ER L.
Gopher B 5 — N5 AR H 3BT LL38 ) T8 _E AR fil—4> Gopher IR 55 2% BB B SUAF,
Gopher B A B HHME B RS, W: WWW, FIP, Telnet %.

2.2 EHNESRR

2.'2.1 HHEMEER LA

SEAE KB TR AR, HEBLARIRBAY (S SR BOY, S BBl aﬁﬁ MELARLAT .
EXFERNERERE, REFLRIFRBIMERES, DRAANKEHER. A THE
F PR A DR EASN, METEEREAR THENBERMEERRLR,
LT RTI5) Web FIFEHIRER TRAE Web FIRIRISHR TR . Ri Ll Web RIBTHRVERRY
£, KVEm, MAGRIR. BELIE Web RIBFE AR RIIR (AN FTP, Gopher, Talent,
Usenet ). MK, BEH Web KIRERRE, & Web RIFTIHRMER TRAWERMXEIEH .

Web MR TR EBEF=K%:

H AR T H (Web Directory), %5 % (Search Engine) fZ Tii# %5 % (Metasearch
Engine or Megasearch Engine ).

1 BHRARRIR (Web Directory)

HRBHRTE— IR ML BF (Web Directory), ‘BB ATIEEMER, HiRR
R EENRERBHOTHRROEZEHX HR. EENEFARFEATREGEEHK
fit, FAUURRIEEMMER, AP RESNERE R, L“—i HRERNEF T RARKERE
REHER.

HERHIMEEFA:

Yahoo! http://www.yahoo.com (] 2.1)
Galaxy http://www.galaxy.com



The WWW Virtual Library (VL) http://www.vlib.org

2 $#8KS|EE (Search Engine)
BRI FMARS R e E R R RS, BRACHERES, fAP

£, WERSIEEARHBOARRIDE, XAKRNERLBANERTA.

EANERTIES:
Alta Vista http://www.altavista.com (F& 2.2)
Infoseek http://www.infoseek.com

http://infoseek.go.com

THE SEABEW COUPARY | B

Try yous search in: Shopping * images + Video - MPH/Audio + News - Autos + Technology

22 Alta Vista



BRAURRTRAGERIIEZMPZEF, RAEIORFR:

A Web directory is
A pre-defined list of Web sites
Compiled by human editors
Categorised according to subject/topic

Search engines have three primary components
A “spider” that examines Web sites

- An index/database of Web site listings

Interrogation/retrieval software

Search engine databases are primarily built up by “spiders”

HRZENE, HRERRTAMHERTIEZR mﬁmmﬂewﬁm ﬁz&mﬁm@%
BRIAFRNREFHGTANER.

3 ZTRRIIE

ETERTIERE S MNEIRSIBERE—R, #&#ﬁ—%&iﬁﬁ EMXTQ%E
RII M HRNE TR ERRAE,

BRIGEFRUTARIRRTANRERTIE, THEMNIRIEERE—E, KR
BRARFABEERIERE R, BEA5]SAFRIERRTREREEH RIRS 1%, HER3|
BETE, RREFEGERTIENT, RROIBSHENA—-BRIIEORR—F.

ERNERSIEERA:

All-in-one v http://www.alloncsearch.com
CUSI ‘ ‘http://cusi.co.uk ,
iTools! . http://www.itools.com

MERIIEE D, SR FERES MR TAERAE S, RS —10
FRE. BREBKNER—ORIERNSSNERIYE, AHOREYRE, 5
BHRRERGEE SHBAFS .

ERANSTERTIES: , L
DOGPILE http: //www.DOGPILE.com
INFERENCEFIND http: //www.infind.com
"MetaCrawler http: //www.metacrawler.com

http: //www.go2net.com/search.html .
REMRIEERER R, %TL%UM%BE%#&%MB‘JN%%IMI\, xﬁzﬂetﬂﬂl
T UL AEMAER TR, R3XZHRE search utility.

PC-based search tools—Search utilities arid intelligent agents

Meta-search sites such as Dogpile and Mamma have grown in popularity. as they ,allow users
to search across different search indexes simultaneously with duplicates remeved and results
reranked (depending on the meta search service used). Search utilities represent the logical
evolution of this functionality. Unlike meta-search engines, where the processing power to refine
results still remains on the server the user is interrogating, search utilities are programs that are

9




installed on to the user’s hard drive. By shifting processing power away from the server, and on to
the user’s own desktop, search utilities offer a much greater range of search and results analysis
funcﬁonaﬁfy.

Like several of the second—generatioﬁ search technologies that have emerged (Electric Monk,
Google ) many of these search utilities incorporate intelligent agents Cor bots). Indeed, many of the
powerful features offered by search utilities, such as language independent seérching, filtering,
automatic refinement of results, and document summaries, active hyperlink‘mg of query words and
live highlighﬁng are possible because of the nature of intelligent agents. Unlike a standard software
program that will execute specific functions within clearly defined parameters, agents/bots:

are adaptive—they can interpret monitored events to make appropriate decisions;

are self-organising—they assimilate both information and expenence, '

can communicate with both the user and other bots.

Agents can search across a wide range of document types and formats. They can provide a
uniform interface for search queries across different sources and are true “informediaries” in that
they can identify and search appropriate resources that may or may not be known to the researcher.
The adaptive element of intelligents is central to the functionality of many search products that
incorporate agents. The following popular search utilities, which all contain agent technology, are
available as free downloads and as more comprehensive paid versions:

Mata Hari (www.thewebtools.com) can learn one set of power search commands and then
automatically translate these for each search service/database that it queﬁes for the user.

"~ BulleEye Pro (www.intelliseek.com) incorporates 11 different intelligent agents, including
technology from Verity to conduct what it calls “Web mining”. The different agents are used to
target specfic types of information such as business news in over 450 sources on both the visible
and 1nv1s1ble Web. It will automatlcally run searches, allows unport/export of searches to other
users, whilst users can choose to receive change alerts by HTML e-ma11 .pager or other hand-held
data devices.

Copernic (www.copernic.com) can translate a search statement for different services and then
simultaneously submit the query to these search éngines, Web directories and databases. There are
about 20 categories such as business and finance, science, etc., with predetermined Web sources to
search in.

Recognising the advantages offered by search utlhtles, some search providers have released a
variety of free basic search utility programs as “plugin”. As the name suggests, once installed,
they are incorporated within the user’s browser and enable the search engine provider to offer more
features. Search providers that have released search utilities include Infoseek, AltaVista, nd more
recently Lycos.

A common function of agents is that they allow the user to specify a high-level goal instead of
issuing explicit instructions, leaving the “how” and “when” decisions to the agent. This, combined
with their ability to search across data in unstructured formats, to automatically learn and adapt to
user preference and to identify patterns, is giving agent technology an ever increasing role in Web
searching,

10
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1 BBEAXHTRRAR (OPAC)

PR 9 2 R vhig T B B B R REBAEARETEE A AKRH . LRI A a A
HBEERRBFZEPERANAR T, DEEENERENERERY “BIEBEAIH
#Z B5” (Online Public Access Catalog—OPAC). XR—NTETMENBERRRE,
R HEAtE BE BRERSE . MERP T H KRR R IR SE BIHEK OPAC. AF
HH22 BN (URL  www.lib.tsinghua.edu.cn/chinese/otherlib) 7] EAZEBIFRST-H A Bx
RIEBAEE URL, BIME Yahoo! K1 HRHH#%EE#R Reference—Library [HIR], 4LA] LAEEH
B AR A REBEMNER, KR OPAC. BIBHMFEAFEN URL, —BaTHER &I
4345 H9. URL, lin: Oxford University i URL J& http://www.ox.acuk/, WIFEHIEA URL
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