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1.1 #

ol

BETD L AIHEBREMBTRET, EERRS 2 VERESERE O —KEEN
F2A2EDTENENTI7OERTHS. CORD, HERE, BAROARST, B
B, TN, 5T, BEEOBSEL LTS FETCEAIATHS. LkL, BF,
WESEEQSRL, TIRF v I REOFEMOEE, 510k, BALELORES
FEDEIT, BERCHNTIERIITEITHLLBOLRY, ZRELBEELCS
WTHRERBERELVEIX M CEBMICBHEEET 2L BROLNTV S,

GETOL A BT A EEABMEOVD L O BERROREL ZOREND S . #
ERMDEELESE, BEROREET, TEARORED 3V IIRMEBICH>H
EEMOEE, FEREHOBRER Y BLAOMELEISETILIIRS. £2, L, &
ROHEERIRBER L LTHEESNTLE-> 2 BALE, BEFERETRLEOE
ELEERERCL, BEZRINTIEEMEETIRZILITERD. BIRD
ENTWASRESEREARICRETLEDICE, FERBORELBLET DD
By, BRELEOEDORBERNEHMILBEICRD.

GERMIIOVTIR, REFLELOMESRINTEL. LL, HETDEX
Tk, BEAE, SR, AR, 35, BE, BEs L, HEFMI, BABORITREE
BWIHEDTELORFOSERGOREICES L, Tho0EREREHEICLS X
BT LATERVWEASORIAN. Z0kYD, FETO LR L RBERECED S EHR
KRR+ AT REATES T, EROFERBCBI 2HFERBORE LK O
KR Y LTRRICL > TRESNERICES I LBSVORRRTH 5.

TRL, BANCHESED SN TV ARECERNEZOILE1—F - ¥
Elv—vay&mi,aT%%w@b$§ﬁ8@%é%$ﬁt%ﬂ?%:t?,%ﬁ
EEOBEEIELVWHEELIFTNS 19, LAL, 2V Ea—¥F ¥ Ial—Va
LT BSESRABERAROLTIIAET I LERETH 5.

SERGORECERLESE, REELE, BEEROSBIBRIIEI VLWL
SHOBRILBEEREEZEEL, PRVERIESVINEERESELTLS. L
L, BERGOZEEER LR VB ERISMSHEEL, TN5OREBNEESTH
BTHBBEDNEVDT, BEELVWI LY, CORNESRT R E20 BRI HE
FRILATERNVT—RD, BROHFICL->CHALIENEENZLYRBOTH 2
PEDBRERT — DS, BRNEFTORVAEENEBESNSTRMELH 3.
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Z0ED, WRODIREHREBTETICE, EILTHHATHEHRZBRIEZRTN
BEhohdhrofk. 20D, RELEEEOHFERZEHMIRELZVWEEGLE, &
BEOVDOETZ2BVWIHRELEEZERET 5D, HFERBOBF R L THaR Rt
DBRINBVDIPOEELPIIRD, BRENICEERECEEMZEETERVEV S BB
BEHELLTERE. 5T, BBLWEI X M, EMEAL, SRELCOERIINLT
29I, REOLS ZBRBRNHM L ATHBEZTO7? 70 —F TRERFH Y,
BRICBEINENERBRIIESVWTIRBAREXIETIRMORBEIEZNTEL.
HL, BERMOBEICEBLT, HNECHBELZEREZAEICRERRL, BREEZ
FETHIEBTENE, IV AENRFERMBNRIPTEICZD, FERMOR LI
KELBFETHIEDNTEL. ZOEDICE, UTOAEZHRETILEDVD D .
(1) BEOBEHMPAEE SRRV E AR 2BEL, FERMBICETIM#EEL

TEBRTHHE.
(2) BELENBEPONBELRESEZAFEICHEL, BRMECLSP I BRETSZH
®=.

(3) BMELPNEEZ AU CIHBEORBRELXET 5.

THATBHBILT, HEDEIIBRHMEBRCLIAATHENRTT 7D —FTRERL,
BERBORMELREHNIIMBTE, LPIIV LV X2>TRHEIHRTES
EERMBNEORENTTEICRS. 512, BEOEBHOENANANAECRDZEITT
7, BERHEOERILICNATCESREESFBEFORAIRELRE, FERMEN
EICHETARBRNMBORMOGAROPRTIILNTES.

COLEIBRBEEOHRT, BERBORECEE L 2BE0BERER, BERG, x
EERCOEREZERL, FERMBARIIBITIS LVWIRAAD 1990 FRPSED
SBNTERE 2122, LAL, ZRO5TIR, ROLIBRRDPBEIVERESINLTWA»P D,
(1) BEOHERMERZABE LIBELEATIAHE
(2) BERBNEBERZETHIEER L CANERATLIAE
(3) RfiXEZ2E, BRR, BRI LTHRL LTERAT L%

(4) HEEZ2EENCTMT 2 A%

22T, KPFEIE, UEDE > REROBERIIHIGL, FERMBOREDL S MR
EOREFTO—EDEZEDHT, RffEOHKM 2B T2 -DICNELREREZRTY
ZEMOELEENICERI .



1. 2 WXROHME

1. 2. 1 S$HERMOBHIBEICET HHRA

BEOEFIHERKGORE, FEEH, SRCBT2EELEMERTH D,
NEAZKICEE - EBTILRBHTCEETCHS. Lrl, BEXRBOSEIERD
T8 L THR®WPN (gas blow) 1 & TE¥ 2 F—)b (pin hole) 1 D& S IZEHERIC
RETERWdD, #H»H (sand inclusion) § & TD B H (slag inclusion) |
DE3Izvay NS AMNLEETIRPRERS D, TtIh (hot tear) 4 & Ml
N,/ BEERE (cold crack) ] DEICHRETCRBE—ICHSI ALVEMNRDD, HES
DEEDEESEECLSOTEMODERZDOREDH D, HREENLROOIFELRL.

SERRO —BHRSESEICE, OBNEREEZERET NS XI5, (VIHE
mMa, QWERIE, @vroFkiEI 7 oMBRE, OFERK, 2T THETD
Kk, ORBOFERRD S, OWEHRME, @QLEFEHOXE, QVE - LEFHEER
i, WEBHEBHORNE, AT THETZHENHD. £, RBORERHE»S,
EETOLRACBILIBERUREETEHERGE L, TRURICRETZHMELITR
M, BLEBREEZINICHVESIHED, BBF /v I/ EREDIICIRILIINE
TBBELHD. LEL, ChODOAEHETE, REOBAHHIELE L, BUREH

CEMMERRVWEEDE LRI, 20D, BABEICBVWTIMEL DHFERKE
PHEBERCRNTEILBTES L VHEMCARRN RSB ROEILPEINTE .

—F, BETOLRCBVWTIAREOHEREV VA VERETRENZD, HE

OHEERGHABICRELEVTAHEEIH D, ZORRIBMEORROEAGVICK
STERS. 20D, BREEFEPRROLEEIPS, BRAUKERINWERBETHES
ATLEL, ABKEELTVWAMORMBHIERINIER, BUANKZEL TS
E8HD. £, BERORED, ZLO0BE, L ETMIRCRBEIND I 25,
YOTETRELEPDITHREDICBERICAETCERVWVES HD. 20D, RE
ECRBEERCEEINBVWEENRSBERMOSBEFEOHRILOLEIIRS.

COEIBEBORIPEERBOEFABRBIIETIELOWEIRIN, ROLD
REBEFIPERINATNS.

1955 I BRSBMBE,rSRTINE THPTFTROBERENK ) &, LT HHRF
MICRETAEERBOSEHE 31 DEMICHEL, ThELORMBIEODNVWT, ZTOR
HAEREEFEIRILICEILTNS 29, ZOREREFIXEFYHEZRTO Analysis of
Casting Defects T, S#ICHBRRBIEOVWTEREGRATE 3D, RTNHFR
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WEDEMEEESR DN AENEERR Y IIHEORGPHRREBHH ORI DUV
TIXEARBEN.

1966 £, BILS 29 &, HFERMBEINBENRBMIL>-TBELE THEEHFPOR
frextE) 28R LE. COBEBHRERED, ASEHNBRICL->T 9 BEIRFILESHE
Riex, BREEZ2LITRPMHETEHDT, BRMERMBESLHT S 4 1D
AEI—-RTERELTWS. I—ROENIRIE, ¥4E, M8, #HoBO0ES 2
TL, BWERXRRESE2HBEITT, FORBHPEDLIRIDTHI2PE2ERT S
ILMWTES.

1975 &, EEBYENZERVREL - TERSYRGELERE) PEHAEMH=
PoREFTEINE (BAER: T4E, BlF) 9. HFERMBOSEBLUOREES D2
— RfHFE, ABENREEZD LICEBLULLABOAETITODATVWS S, JTITHE, &
BEOSEIZ THREORBERELTCVWS. ZOBHET 1952 FL 1955 FIZEF TN
75 20SBYMRMEE (1960 EHEREBRER) KRB DL LT, KM YEYR
LIS VADRNEBESDHAFEC L > TRESNZDODT, 1971 FIZ A VE
B, DWT 75 REER, 1974 FEZE 7 A HHVHBESI» S EERIERENZ. B
RERTIE, RBEEZMPEBEOBNLOR—, FILOWRREZOAIMFERE, ER/ACEIDT
EEADPBREETLIDATWS. TERSFURMOBRE) IRBOBEEZEEL &
HDTHY, ZLOBETCRBEREEDOETIIBI>TWS. £/, Z0%&, AEDEH
ERRBINTVRNWI DD, BTPH 25 EULEORED, HFEXRMBORERN
REfEEflIEINATNS.

BASEPOLETIX, 1986 £iI, BHSILL 2 TEAEHEVWORBEESE — R
LatE— ) DEHARESSESDRSPORRINE 0. T TR, ko, BEEE
BERBREFNA AL 2DEFELABHNBRHRIL 208 2HAGbETCHEERZ IS
LTV, BERBOSEBSE S HOT7NV 7 7Ry bE 2 FIOBFETRSI O, £HE
DPNT 7Ry NBBREBEEEIRETNARICLZ4E, < 2 TOT7NVT7 7Ny b
FABHBRHICLZ2FAHELNSE, 2HOBFRIRBESZRLTVS.

BEDE3dic, 2L DEANDBHIL>THERBOBFHBREIERL, RBEREK
DEN, BROMBRLIIBI>TWVWS. LHPL, BEXRBEREZEMNEAL, S&D
i LICEORITAE0ICE, Tho0EFHEIINLT, BB 5 ORMERCXHE
POEBLNIBRFIERAY, BLAENT2HERMEREZEZICEN - BEETESZ
EDEMBETHY, ZORDOEMOBENEIEETNS.



1. 2. 2 SBERBAECZFZN—PIYRAFLACHETIHE

FE, AL Y1 —YORBHRESRLIZA M7+ - 20AELEHIT, HFED
ABTHLRERFT~AOBREIND, RE, WUE, 5%, B8, #NILT, RERCEX
DITRTIVE21—IRERINE LI IR->TER. LEL, 2THhoE70t XHIH
DPREFDBEDITLALT, EFIREOHEORY 2 TR IFEICEAATATH RNV, Fl
213, BElcBI2BEOI Y2 —% - > IaL—YarEMEERLPERCEA
TEED 249, SRBELLOBAE, BERFTETIVEED, BABRIPORMORE
DEBZZHETIORIAEOAETH D, BREBALEMNABIPILETHD. X
., GRR, EE, HEITMIREOIRICBVWCOREOEH 7O XFHETIE, FH
HOHECSEOEAEZCRBRIINS TR I PRETHY, FEERIIUHRILII L
BBV, §oT, BEEMOLIIZ, BLORFHFERICKRAE > TAMDOHMHFEXR
XNEABTIE, AEOXHW A LAREDRKRNEZF I 2 —F YR T LORAEDE
CEFhTE-.

—%, BEOAIHECETAHERE»S, ABR—RICETE, HEBEZS
SDIFAN— I RFADPHEZHCEEREICELTCEALCOBICELTER. 20
I3 FEESEE7O0LICNLUTCHEAL, RO RBEREBRLLS &7 24
EHTbN, BDESE 70 ABWHIF AN AT L, FERBARFI-F
VAT, BEBEEAOIBAESHEGHREIFAN-PYRT L, REHFERSES
FUBRBHIXFAN— PV AT LAREDPHERBINATCER 2740, BERMEARTF X
N—=F Y ATFLICRFROELSIBIDDH S.

1) Casting Defect Analyser 21.43)

Novacast A/B 2t (X =—F>) & Dewtec #t (EE) ICX W HRARBETLEDD
<, TREATWS. BHEICLZNV—IVERPTERTFIN— PP 2T LFHERXE
W—)LC%%, Super Expert Professional & Extran (Intelligent Terminals Ltd, =
EAERALTEEZATCVWS. #-oTaVYEa—FYOEBIKERXASI LKL DREE
BEL, BE, ¥KzHESPICILTIND.

COVRFAR, ERBLUAE, EEEEASHICLIRTAFRE XVRKE
MEESEMENEID, BIITE - NEVBLUCHARBREORBORAE LRERDHEE,
HEICHTRHMEEFTS. FlIELT, YVIVHEHOHET DL RICBIT B HARMED
EEEEETZETCORENRINTEY, BREN, SRAOHEIFRINATNSD.

HOSEREL V- VOBBERBKEZO D TWEEYD, EET - 2HEAILL
THOIALILICE>THE, BREBSHICERBTEI LI TVS. COREZED
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B, BB TRETHIHRALALRBEEICN L TCHBRNEZIINLUTEZ Y X T LR 5T
EDHD. £z, EET -V EEDPL TN ZLIIEST, &hELD7OERIIHL
THEATESHUEMEDHS.

2 ) West Virginia University : R. C. Creese and S. Waibogha 44

COYVRFLR, DREORE - BV RT L, QREFES T LA, QVFEERE
VAT L, WBEREREVAT L, GOBRXERIATLD 5 DOV TV AT LPLRE
BEhTwsd. ZOW, RHDEERDIZOQ), WOYTYXFLTHD, if then XD
JV— )V (Production Rule) , %M &R (Backward Chaining Model) , H#{EE
(Certainly Factor) 2FAET22&IC&>T, REOFMINIT2EEEZLIED
W5,

REDPREZTNZ L, UBICRELEZZORBICET H5ERPRBET —F X=X »
EBoN3. COF—FR—IIE, CHETTHEASILERRAE, MR (BRR) B&
VERAEPREINTVS. EEL, T—IXR—XZ2HEILR2VWEDIZ, AB—-0DT
BILRETEIRMBICEATIIDDAIIRBET I LHEREINTVS.

REEDHHEIZIE ICFTA (International Committee of Foundry Technical Associa—
tion) 4 OI—FEHEAL, REORAT v FLHATEIILICL>TEMRTRIT
PEERSEDBTEZ LD R>TWS. £, REOHNETE, FREERAKZMNAL
THREEDHZ2HHDBZFEREZRRLTWND 10,

ERLTHRIATWZ3D0TRZRL, ARLZOAEEZTRILEDBDOTH %W,
RENICEETOHERBICHETELZLRDNS.

3) #FYEL

JIIEETERBERSERICL-THET A EBOTHREATVS.

IDYRAFLR, Aza—EHE, VHERNER, RERHEED, SHEREH, 2
MEREED 5 DOEHBEBERTRIEL2HHAEBH» SERINLTNSE. ZhZhD
HECTI YEPa—Y0HERIKEZAZZLICLIREERAZEL, EE, M¥EzHSPITL
T<hb.

AZa2—HEEICE, BERMEAETZ2-D0EMPRTIING. EHEIRDOLS
REDT, CORNDVEDBERTZILILI>THERMIREMNETHEIND.

(D FRREICENS, (2) HEXZXMEERICEND
(3) I LA=AFICAEDE, @) BHTET, RELRETRDZ

VHEREEEICE, REOBEZ2HET2-2HO0EMMPTIEKINS. ERRIASEL
DR, REME, 2/, K&, &, ERRrEzHEA6DEZEXEATREZNS.
£TOHEMIC Yes/No £z 2 (TH) TEETZ L, ZOBRPLFETEIHER
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oEE  BERBE@EISVEINZDT, ZOFOVE2ZBR L CHAEHNEE~NED.
HMEREE TR, ERLERRE - FREGOH»S, S5ICHREOFENH DI
HORT, CCTOBMBUHERICENTHEMREZDIC, BERAXIRVWIOERRS.
HMERIINTAEENRTTEL, FERGIARAESINCZHRBREBNIERRIND.
ZIhS, REBEONESEAREOFM2BEREBL I LPTES.
SHDOEBICL > TERXPERINATWSEEDIZ, XEHFEL, BEEAEEEZEH
ENEM, BUOBRIEZLBER2EREPTVWREOHEDND S .
EERBHEIFZAN— I RAFLEEABBIIA-E 08D, COFHFIH
TAELDKEZIEHBILPTESL. LIPL, BROZFIN—-I T IXFLTE, R
ShEEEORNFICEABEIEI L TVWAERET —IR—IAULLFEODHDHEL,
EFEOHEYTHBIIBVWTEOREOHRAMETCEZPTHRARDPZ L. Tk, HER
fRIC XSO RV D, BR, BOELRETRLEDOHEZ L, XFETTHE
EEXREBEIDIEDELVWEG DRI BV, #oT, EAMLIIBLTIEER, 2—9
FJLY RY—RA VI —Tz2—RADRE, T—FIR—ADBRBELBLTI L —>aF)
ft, —FOBBEHITIZEDDAA—VBERORERLEZREIJERT B I e vES<
EExhb.

1. 2. 3 SERHERIXBOTFAIYS =V TCHT 2K

S EOEFLAFBEIET LY, AEASEEOII 2= r—va KBV TVEE
mr LV a— S TEELEDARLED T2 EASELERFORESBAITD
T &7 4T, = QHAE 1940 ERICEE > - BHBROFRICHER L, TOFK
BB B BB CERSES T Ca— s CRIFT AR DORMIERS N,
ZELIATVSE. TFIIIALA VT ZDVEDT, 1990 ERBFIRALT O
EHEEE L WEf® B 515, HEDF—F TSV IH, BEERREICRESN
EMES X EIEBRER DB DIH LT, FFRAINTA SV T RXEERERNR L L
THD, KEOXEF—F R MEF—F LAV LS CHBEECNY KV I LT, B
hEEECHENERERT A LEENELTVS.

B, CEEHALETOMEL LTRRREAENSS. FFATA DY
CHChbE, BakE, BEAE L FENAMETERLTNS W, F—U—FR
RIEREINBLSIC, HERENBEE XTI L LTRRLTZOEEI L > THIFL
EOIEHL, BARECTE, BENEOEETERL, EREER - THXELATOE
SOEXERETS. o7, HENLERAEETLL, HEEOBVXBEERRTES
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ZEePS, BIZ, EMABCLZF T —FERELELVWEYRIRHFOBRRIIBW
THRAZRELTVWS. BESETR, BSRBBEZAMNALTEMUIZEEOXER
SEIERBEADPLIN—EVITTEILHNTES.

INLOMEZERTZEOICE, ZOXBABIIBILEELEROHEEER
Z, BEl, BEHHEHT I LTIV FFR AV ITAOHEB LB ILED D B.

IR LTI, BREFLERMOV L OTHAIHBRBINILIIXET I N2
ERAL, —a—OEFZ2ANWT, SESBCBTEEOEDODNAZ2RRTIER

(HEER) CESEEOHERBILL>TERINI PIVEBICEEEZYYEY T T
2 TCHEIIRD. 5459

CHhETIALE2—F L ABEODPPDLIREIEFEL LTHERSRTH D, TFX b
RAZUVITRINEZXEBRICETCERTZ2HDT, AHOEELHEES 2 RENIC
HEXE2AEEZFEOEMNEVWRS. BBICZOREME, BHEKERAY 77— hP2
NI —IBTEIERBRBEEOEOANT, A=AV E T b —IZBITSHHEL
EHLEAHABOEHESELEHHEE, www (World Wide Web) @ FAQ (Frequently
Asked Question) IZB T ZBREDOZE(LS Q&A (Questions and Answers) BT 5
EEZEOBEAEL ANV TPy 7RECHAIN, CEEROEEEROIEIINRZ LT
T % 606D,

L, COEMEZRBEFODEECERRREAVPSZVHEESFORMXBICERT
ghid, BECERSIN-HERBILETZT—Y2Z0XEORNB L, BHRZME
WENECHE L THRL LU TEATESAREIEV. -7, ZOLODOHERD
BNLHFESTHBOSRBRERMBERIPBSEZNS.

1. 2. 4 SHEBEXREAFROBRICBIZ2BREBREXECHT HHME

EERBAEORBIRICBVWTR, BEROFKREPS—DEBRLRTNVE RS2V
CLHEL, ZOEBRERZXER TRV, NERFO—DOIFHL-OIFMELELZHET 5
CLrERT, BERASHOOFMEZEIIESVWTHEELRIFAE RSN, LrL, R
EIZiE, FHEEEIEREEL, LIrd, TRAHREVWCZEERTHIHEDI VRS
BV, TOESRBEC, BERZERCETERL, IZENFELCESVLTFHMEZITL

BERETEEHIC, REDPOSBLOMENTLRTERE 27, ZONWLDHLDGE
OBEBEZIUTOLBLTHS.

1) KJ #7070
1972 EICHEHIEEL, ROWOW~WOFIETHEEXTS. VTV —2 A b=V

8



FrHENEBEREEZA—RIIREATSE. QRBOEBLEAI-—FEEDTVLD2ROD
FPN—=TIEed, FV—T7L&%F175. QBRKHYRINV-TOEEZEEL CEE
MEERL, VV—7HOBGREBERICRT. ERLERE KI MeBERZ. WH
BEFFERICEL o CIERBEHICEBENZHBETSZ. oL E, MRIIKENZHET
=RFAERPEY TCRANWI LICRD, BEECHFLVWREEOFRARIIDOVWTRA T 5.
2) B FME 60

NERICE>TELEINEFTETHS. KIREHLIILT, COFMEEHPERT
HEDEAVN—LRETHABEMNITL, SEOBVWERBIIRATTEHEZND.

3) BEESARE (FEEX) 6

E - ABE - IEEEOBRERICELEDOTHD. BERREICE, XTHE
BHD, BEREOBBRONE LRIV DPOREEIHZ. RBEZOHHN S —DIIK
DAL DI HEEEIEETS. COBREEBRNICRIIRLEZDOT, BEXKE
HEEINS.

4) ISM ¥ (Interpretive Structural Modeling) 62
EEMEBEICL->TELINIHECERYPS, BEET VEAVWIRELRRERE
FEEXHTEET, 1974 FI1Z Warfield C L > TREShZSMEOHERELTT )V
TH5.

5) bV w s AKX 6®
FMENEZOHOEELTHHFLEN 2 BRIIDOWT, 70 2 RTilEEL, 2O
TRV I ZDRSICHEEOEEDLEAVWEZERL, HEHERZUARNICELDS.

6) BB 4T (AHP ¥ : Analytic Hierarchy Process) 7279

1970 £RIC Saaty WL > CTREINE. TRELRAPERLFMEECBITILE
HBEEL LTLLAWLNDAED—2T, EEMAE (BEX) KL>THEZE
WERE . IEEE - ABECBBLEE, —NHEBECX>THTOZIFMEEEEZRIET
HE L, BEROCSERB2ELFETHE. BESNE (AHP %) &, fioBRR
EEEICEA, MAEEELRELIABDD, LPY, BEVWIHBORESFZVWL I HE
EOBBIZYEND. HBEE—NTIHIZLE, LT LIEERBH TR, PPREVL
WS EIRHVEVWRERNELZS. BERE-ELTWRWTF—F KX, EOEE—H
BMOESVWHSEBNCUR TE2L VI REHH . £, BELBEELVW I DPORE
Bl T CEBETAIETHNRTED.

BEERGHEIIBNT, #EOLIBRATHEBRIRLOAVEDITE, REBAROE
HaED, BROBMZBEEICCEINEFOEENFMESVELOTRSTER
L. ZOBENRAEL LTHNEEOTFME2RETCRIIEHEILNS. LAL,
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WEEOBRICBITAEMERE L, AIZE, 2R, FERHE, &, FXERESE
SHTHD, LPEINSOBICEFMTCEI2HBOREFEELRY. 20E®, R
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