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T.B. JIsiceHko, a-p TexH. Hayk, V1.B. IIpokonoBHY, KaHA. TEXH. HAYK,
A.A. Kopsayenko, Onecca, YkpauHa

[IPUMEHEHHUE CTPYKTYPHbBIX HAEHTH®HUKATOPOB
B JIMTEMHOM ITPOU3BOACTBE

Ha npuxnadi aumms e niwgano-cmonani opmu posansnyma npobnema bopomvbu 3 dedpexmari
BUNUBKIB, BUKTUKAHUMU SUHAMKOBO NOPYULEHHAMU 8 MEXHOA02IT MUBAPHO20 8UPObHUYmMEA. 3anponoxo-
BAHUT. MEMOO BUABNLEHHA MAKUX NODYUIEHb 30 DAXYHOK IH'€Xyii 6 MexHORO2IYHUll npoyec CX08aHozo
inmenexmyanvHo2o ioeHmugpikamopa, skuli peazye Ha GIOXUnEHHs napamempis mex-npoyecy I nioMmiHy
0cobu, wo 0bCry208y€ yemamxyearHs Ha pobOUUX MICYAX. -

Ha npumepe numos 6 necuano-cmonamvie oopmul paccmompera npobnema 6opsbut ¢ depexmamu
OMIUBOK, 6bI3BAHHBIMU UCKIIOYUMENbHO HADYWEHUAMU 6 MEXHONO2UU NUMEIHO20 NPOU3B00Cmea.
[Ipeodnooicen Memoo 6biAGNEHUA MAKUX HAPYWEHUN 30 CHEM UHbEKYUU 8 MEeXHONO2UYECKult npoyecc
CKPBIMO20 UHMEAREKMYANLHO20 UOCHMUDUKAMOPA, peazupyowez0 Ha OMKROHEHUSL NapaMempos mex-
npoyecca u noOMeHy auya, obeaysicusarouezo 06opydo8anue Ha paboyux Mecmax.

T.V. LYSENKO, 1.V. PROKOPOVICH, A.A. KORJACHENKO

APPLICATION OF STRUCTURAL IDENTIFIERS IN FOUNDRY MANUFACTURE

On an example of sand-pitch forms molding the problem of struggle against cast defects, by the
caused exclusively in foundry manufacture technology infringements is considered. The method of re-
vealing of such infringements at the expense of an injection in the technological process the latent intel-
lectual identifier reacting to deviations of technical process parameters and substitution of serving the
equipment on workplaces persons is offered.

Bo MHOrux cimydyasx BaXKHOM 3amaveil sBsA€TCH OLEHKA PHCKAa BO3ZHUKNOBE-
HHMA A€(DEKTOB NHMTHS B 3aBHCHMOCTH OT Pa3HOOOpa3HbIX HApYIEHHH TEXHOJIOMu-
YECKOT'O IpOIECcca M3rOTOBJIEHUS OTIMBOK. [ pelieHHs 3ajadd AOJDKHLI OmITh
UAECHTU(GHUUHPOBAHBI OMIACHOCTH, SBJIAIOLIMECA IPHYMHON PHCKA, @ TAIOKE [1yTH, 110
KOTOPBIM 3TH OIIACHOCTH MOTyT pean3oBsiBaThcsa (MIK 60300-3-9).

WnesTudukanus onacCHOCTH NpeAnoJiaraeT CHCTEMAaTUYeCKy IPOBEPKY MC-
CIIelyEMOA CHUCTEMBI C LEABIO HUASHTHGUKALMH THUIIA HPUCYTCTBYIOLIMX HEYCTpPa-
HUMBIX OIACHOCTEH M CrocOO0B uX npossaenus. CTaTUCTHYECKUE 3aMUCH Jedex-
TOB M OIBIT NPEJILECTBYIOUIMX AHATH30B PHCKA MOrYT OOECIEYHTh MOJIe3HbIN
BKJIaJ B nponecc uaeHTudukamun onacHoct. CneayeT NpU3HaTh, YTO CYLIECTBYET
3IEMEHT CYObEKTHBHU3MA BO MHEHMAX 00 OMACHOCTAX M YTO UIACHTH(QHLMP OBAHHEIE
ONAaCHOCTH HE BCErJa MOryT ObITh B UCYCDIBIBAIOIICH MEPE TEMH ONACHOCTIAMH,
KOTOpbie MOTH Obl MpeACTaBiATH yrpo3y juis cucTembl. Heobxomumo, 4ToOHI
UACHTHQUIHUPOBAHHbIE OMACHOCTH MOABEPrajluch MEepecMOTPy IIpU NOCTYIUICHUH
HOBBIX J@HHBIX. METO/IbI MASHTH(HUKAIIMY OMIACHOCTH B IHPOKOM CMBICIIE AEIATCS
Ha [IB€ KATErOpuH:

a) CONOCTABHTEIbHBIE METOIbI, NPUMEPaMH KOTOPBIX ABJIAIOTCS BELOMOCTH

NPOBEPOK, UHAEKCH ONACHOCTEH M 0030p NaHHBIX IKCILTYATALHY;

[y
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1

0) PyHAaMEHTaIbHBIE METO/Ibl, KOTOPHIE NOCTPOEHHI TaKUM 00pazom, ytofhl |
CTUMYJIMPOBATh IPYIINY HCCAENOBATENEH K HCIIOIL30BAHMIO IIPOTHO3a B COYETAHHN |
C MX 3HAHMUAMH 110 OTHOIUEHMIO K 33jja4e HASHTH(PUKALMU ONAaCHOCTEH MyTeM 110=
CTAHOBKH PsAJia BOIIPOCOB THUIIA «a YTO, ECIH... 7%,

[IpesBapuTenbHyI0 OLIEHKY 3HAYEHUS HAEHTU(DHUUUPOBAHHEIX OnacHoCcYol! |
HEOOXOA¥MO BHINOJHATH, OCHOBLIBASACH HA aHANM3€ TMIOCAEACTBUN U U3YYEHUU UX
OCHOBHBIX NPUYHH.

ITpenBapurenbHas OUECHKA 3HAYEHUS UIECHTU(PUUUPOBAHHBIX OIIACHOCTEH Ofl
pexesisier BEIOOp NOCNENYIOIUX NEHCTBUMN: i

a) OpPUHATHE HEMEAJICHHBIX MEp € LE/IbI0 UCKMOYEHUS WIM YMEHBIUSHHS |
ONacHOCTeH;

0) mpexkpalueHue aHanu3a, NOCKOJBKY ONACHOCTH WJIH MX ITOCJCICTBUS SABAfle
I0TCS HECYLUECTBEHHBIMHU;

B) NIEPEXO] K OLIEHUBAHUIO PUCKA.

B aureiiHOM TPOM3BOACTBE Yallle BCErO MCIOJB3YHOTCS MHOTOMAaKTOPHBLIO -
MPOLECCHI, MOJENY KOTOPHIX, KaK MPaBUIO, IPEACTABISAIOT COOOH CHCTEMBI CIIONK=
HBIX AU(PPepeHIalbHbIX YPaBHEHUHA C OONBIIMM KOJIHYECTBOM IEPEMEHHEIX (],
2]. Ux peuieHue CTaIKMBAETCA HE TOJNBLKO C MAaTeMaTHYCCKHMHM TPYAHOCTAMH, =
BEIb, MPAKTUYECKH, BCE MCNOIBL3YEMEIE B TaKMX YPABHEHMAX KOIPPULUUEHTHI,
CBOMCTBA NPUMEHSAEMBIX MaTEPHANOB U NapaMeTphl OKPYXKAIOIETO CPeAbl HOCHT
CTOXaCTUYECKUH Xapakrep ¢ AOBOALHO DOoMbMM pa3bpocom 3HaYEHUH.

B 1O e BpeMs He MeHblMe nNpobieMer CO3Ja0T W OPTaHU3aUUOHHO-
HNCHXOJOrHYeCKHe (AKTOPH: pPEeXUMBI IPOLECCOB, IMOJYYCHHBIE B PE3YJILTATS
CIHOMHBIX PACYETOB, HE COOIIOAAIOTCS, NIOKA3aHUS TOYHBIX NPUOOPOB UTHOPHPY-
I0TCS, COCTaBhl UCIOJbB3YEMBIX CMeCel HE BalaepxuBaiorca. [IpyynHoM 3TUX Ha-
pYUIEHHH 3'éqa(:'ry1o ABJISIETCA TO, YTO HA 3TAanax TEXIPOLIECCa UCIOIb3YIOTCH Ce-
30HHbIE NUDO ciyyaliHbie paboyue, KOTOPhIE HE coomerrcmyxor KyJBType Opou3-
BOJCTBA, NOAICPKHBAEMOH Ha IIPEANPUATHUH.

B 3THX yCnOBHAX CIIOKHO HE TONBKO IPOEKTUPOBATHL U YNPABIATH MpOIEcca-
MU JIMTESI, HO ¥ KOHTPOJIUPOBATh UX COOTBETCTBUE ACHCTBYIOIIMM HOPMATUBHBIM
AOKYMEHTAM, KOTOPHIE B PEaJIbHOM IPOU3BOACTBE Yallle BCETO CO3HATE/ILHO WIH
Oecco3HaTeNbHO HAPYyWarTes. Bee 370 MPUBOAUT K TOMY, 9TO IPOHU3BOIUTEIH
OTJMBOK HE BCErja MOTYT HAalTU AEHCTBUTEIbHBIE PUYUHBI BOZHUKAOUIEro Opa-
Ka: TEXNPOLECC HEYJa4HO CIPOEKTHPOBaH, B paboTe Marepuabl C OTKJIOHEHUIMHU
CBOMCTB, CpaboTail «4eIOBEYECKHUN PaKTOp» U T.11.

Jns pemienys 3THX NpobeM NpeasaraeTcsi METo/l, KOTOPhIH COCTOUT BO BBE-
JECHHU B TE€XHOJOTHYECKHH NPOLECC NUThSA CTPYKTYPHBIX MASHTHPUKATOPOB (pHC.
1), 103BONIAIOUIUX OTBETUTH HA CIEAYIOLIHUE BOIIPOCHL;

— OBU10 1M HapyLIEHUE TEXHOJOTHYECKOr0 IPOIEeCcCa;

— eclI¥ OBLIO, TO Ha KAKOM y4YacTKe;

— OBUIO JIM HapyLIEHUE CHEACTBUEM HENPEOAOIMMBIX NPUYIHH WIH OHO IPEA-
cTaBisieT COO0H OTKIOHEHNME OT KYJIbTYpPhl IPOU3BOLICTBA;
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~ YTO MOXXHO CAeNaTh, YTO0BI BPY4YHYIO WM dBTOMATHYECKH KOMIEHCUPO-
BaTh HApYLIEHHE,
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Pucynok 1 — Cxema MeToa CTpYKTYPHBIX HIEHTH(QHKATOPOB

Unentndukaiys cBOAUTCS K ACHCTBUAM, NOIONHAIOIMM (SBHO UK CKPHITO)
HOPMATHUBHBIA TEXIIPOLECC JHUThs. 3TO, HANPUMED, BBEIACHHUE B MCXOIHBIE MaTe-
puansl (pOpMOBOYHEIE CMECH, IIKXTY) AONOMHUTENLHBIX BEIIECTB, H3IMEHSIOMMX
CTPYKTYpy (POPMOBOYHOrO Marepuana TaK, 4TO NPEBBILIEHUE AONYCTHUMBIX HOPM
CTaHOBUTCA HAbII01aEMBIM HA BBIXOJIE IIpouecca.

XUMHYECKMHA COCTAB, KOMHYECTBO M METO/l BBEJEHMUS TOI'0 WX MHOTO Belle-
CTBa OINpPEJeAeTCs IePeYHEM KOHTPOIUPYEMBIX NapAMETPOB, NHANla30HOM H3Me-
HEHHH KaXAOTO MX HHX M JPYTHUMH TEXHHUKO-3KOHOMUYECKHMMH Paxropamu. Oc-
HOBHbIE TPEOOBAHUA K MAEHTU(HHUKATOPAM: OTHO3HAYHOCTD W 3HAYMMOCTb NPH3HA-
KOB, HETOKCHYHOCTh W OTHOCUTEJILHO HEDOIbIIAs CTOUMOCTE. B ocHoBe «paboThi»
IPeJIaraeMbIX CTPYKTYPHBIX HAEHTH(PHUKATOPOB JIEKKT HAIUYHE NEPKOJIALMOHHO-
ro MOpora B NpPOLECCe 3aMEIEHUs HEKOTOPOH IO HEU3MEHEHHOrO HACHTHPHKA-
TOpa HA U3MEHEHHEII (puc. 2).
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Pucynoxk 2 — Veenuuernue MonHocTH M KitacTepa npoBoJsIIero MaTepyana
0 MCpE NpOBEACHNUA MOJEIILHOI'O 3KCITEPUMEHTA
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Takoe 3aMellleHHE NPUBOAUT IPH HEKOTOPOM KOHUEHTpauud A00aBku K
CKauKOODOPa3HOMY M3MEHEHHIO CBOHCTB rereporexHoit cucremsi [3]. Onnako, 310
SIBJAEHHWE, CTONL XAPAKTEPHOE IS JJIEKTPOIPOBOAHOCTH M IAa30NPOHHUIAEMOCTH
(1OCTaTOYHO, HATIPUMED, OJHOTO UIEKTPONpPOBOAHOr0 bK MUHMMANEHOH MOILHO-
CTH, 3aMECTHMBLIEr0 YacTh HMCXOJHOIO HEIJEKTPONPOBOAHOIO KIACTEpa, YTOOLI
M3MEHUTD AEKTPOIPOBOJAHOCTh HA HECKONBKO NIOPAAKOB), «HE pabOTaeT» IpH MO~
JEIHPOBAHUH TAKOI'O IapaMeTpa, Kak TeIU10NPOBOAHOCTD.

D10 00BACHAETCS CYIIECTBEHHBIM OTJIMYHEM JJIEKTPOIIPOBOJHOCTH IPOBOJ-
HUKA U U30/TOpa (MUUIHOHBL Ppa3) IO CPABHEHHIO C OTJIHUYUEM B TEILIOIPOBOLH O
CTH T€X e MaTreprasoB (eIuHHUIBI pa3). AHAIOTHYHAS NIPUYMHA IPUBOILHUT K pe3-
KOMY BO3PACTAHHUIO NPOHMIAEMOCTH CTCHKH IIOCJIE IIOABIEHUS IEPBOH CKBO3HOM
nopsi (kaacrepa 1nop). st Toro xe, 9To0bl IPHUCYTCTBUE HOBOTO KOMIIOHEHTA CTa~
JI0 3aMETHEIM C TOYKH 3PEHHs TEIUIONPOBOAHOCTH, HYXHO, YTOOBI €ro KJIAacTep
(win Kiactepnl) o6nanan 3aMeTHOM MOILHOCTBIO, YTO AOCTUIAETCs BBEJCHHUEM HO-
BOI0 KOMIIOHEHTA B KOHIICHTPAIlMH, CYLIECTBEHHO NPEBHILIAIOMIEH NEPKONALUOH~
HB nopor. Iloaromy, py MOAEIMPOBAHUHU TEIUIOBBIX SBICHHMH B (POPME BaXKHEI-
MY TIapaMeTPaMy SABJISIOTCA He TONBKO KOHEYHOCTh KI4CTEPOB, HO U UX MOIIHOCTS.
TakrM 00pa3om, MOJEIMPOBAHNE 3aMELICHNUSA KOMIIOHEHTOB C PE3KO Pa3IMYHbIMU
napaMeTpaMu, 3HAYEHHEM KOTOPRIX Y OJHOTO U3 KOMIIOHEHTOB MOXHO IIpeHebpeys
(nanpuMep, ra30NPOHHLAEMOCTHIO CIUIOUTHON CTEHKH WM 3JIEKTPONPOBOJHOCTEIO
XOPOILEro HU30sATopa), CBOAUTCA K MOJAEJUPOBAHUIO BOSHMKHOBEHMS HOBBIX BO3-
MOXHOCTEH IIPOTEKAHHsl TaM, € UX paHblIe He D110 Boobuye.

Hanpumep, ajis KOHTPOJISA TEMIEPATyphl BHYTPH IIECYAHOH IUTEHHOH QOPMBI
B auanasoue 150 — 350 "C MOXHO UCIIOAL30BaTh (PEHOAPOPMATBAETHIHBIE CMOJIBL,
JIECTPYKLUMS KOTOPHIX CYUIECTBEHHO 3aBUCHT OT KHHETHKM M3MEHEHUA TeMIepaTy-
pBl B TOUYKe KOHTpOJs, a B guanazone 900 — 1350 °C — cmecrk nopoiIkoB OKUCIOB
(cTexna), KOTOpas B 3aBUCHMOCTH OT TEMIEPATYPhl HO-PA3HOMY OILIABIAETCS U
OCTEKIOBHIBAETCA. B NepBOM Cay4ae ACCTPYKLMSA NPUBEAET K PasylNpOYHEHHIO
dbopMEl, a BO BTOPOM — K PE3KOMY IIAJCHUIO €€ Ia30IPpOHHLAEMOCTH. |

B kauecTBe mpuMepa MOXHO IIPUBECTH TAKXKE BEIIECTBA, KOTOpBIE NIpU Npe-
BBHIILIEHHY [I0OPOra AONYCTUMOM TeMIIepaTyphl MAMEHSIOT CBOXO dopMy ¢ rnodyssap-
HOH HA MJIACTHYHYIO (MCXOJHBIE (IAPUKU» IUIABATCHS U 3ANOJHAIOT IIOPBI MEXIY
IECYHHKaMH), CO3AaBas TEM CaMbIM YCJIOBHS /A8 BO3HUKHOBEHHs OECKOHEYHBIX
kiactepoB (BK) 3aexTponpoBOAHOro BelIECTBA M CKaykoOOpa3HOro H3MEHEHUs
JNEKTPUYECKOTO CONPOTHUBIICHHUSA Y4aCTKa CMECH.

IIpouecc uAeHTUPUKALIMK HAPYIIEHUH 3aITyCKAETCA, €CJIM KAYeCTBO OTIMBOK
HE YJOBJIETBOpsET TpeDOBaHUIM TEXHHUYECKOTO KOHTpoxi. B atoMm ciydae unHbpOp-
Maius OT CUCTEMBI HACHTHUPHUKALMH NIEPEAACTCS MEHEDKMEHTY IIpoliecca B LeIoM,
a TAOKE HA €r0 HAYaJIbHBIC 3TAnbl A IPUHATHUS COOTBETCTBYIOUIUX TEXHHYECKUX
U OpraHu3alMOHHBEIX Mep. Cxema aaropurMma, peaiusyIouero MeTo] CTPyKTYPHOH
HACHTH(DUKALUY TEXHUYECKIUX ¥ OPTaHH3ALMOHHBIX HapYLICHUH B JIMTCHHOM NPO-
M3BOJICTBE, IPUBE/IEHA HA pUC. 3.
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AJIS TIPUHSATUS. OPTaHU3AUHOHHBIX PelueHuit

Pucynok 3 — Cxema anropuTMa MeTo/a MHTE/UIEKTYabHOH HAEHTH D HKauH
TEXHWYECKUX U OPraHH3aIIMOHHBIX HapylIeHH B IUTEHHOM TIIPOU3BOACTBE

PaccMOTpUM B KadecTBe IPUMEPA TEXNPOLIECC, B KOTOPHIA BXOIAT AEBATH NO-

CJICAOBATENBHO BBIIIOJIHACMBIX onepauuﬁ, npuycMm PE3YyIAbTAThl OCYHIECCTBICHUS

onepanuit 1 — 8 ABIAIOTCS UCXOAHBIMM IJIA MOCHEAYIOIMX, & pe3ynbrat 9-if one-

pauMu — pe3yJbTaToOM peajn3alyy Texnpoluecca B UEJIOM, C NOMOIBIO KOTOPOIO

OTJIEN KOHTPOJIS MOXET OLEHHTSH Ka4eCTBO NPOAyKLMH (PHC. 4).

cnrTanne CHCTeMBl uaeHTHGHKAauU B YCJIOBHAX NEHCTBYIOUEro HpoMs3-
BOJICTBA ¥ TEXIPOLIECCa ¢ 3aBEIOMO NPAaBHIbHBIMH XaPaKTEPUCTUKaMy (T.e. TaKo-
ro, KOTOpBI NpH TINATEJIRHOM COOIIOJEHHMHM DPEXHMOB (HOpMOoGpasoBanus,

IIJIABKY M JIMTHSA JaBaJl 3aBE€AOMO ITOJIOXKHTE/AbHBIC PC3YJIbTAThl HO Ka4yeCcTBy I10-

BEPXHOCTH OTIIMBOK) NOKa3an CEAYIOLUe pe3ynsTaThl (Tabi.).
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Pucynok 4 — [Ipumep peanu3andi METO1a HASHTHOUKAUKUN HApYTLIEHHHA

Tabnuua — Pe3ynpraThl uaeHTUOUKAUMK HApYILIEHUN

Hanugue Hamraue Hannune Hapynienue
NoNe | Hanuume OTKJIOHEHHUS P
OTXJIOHEHHUS OTKJIOHEHUA KYJBTYPHI
n/n | nedexros JOaBJICHUSA
TEMIIEPATYPHI 308 KOHUEHTpaUHHU IPOU3BOICTBA

1 - HE WIEHT. HE UJICHT. He HICHT. HE WJICHT.

2 + — — + +

3 + + — — —

Kax BuaHO u3 TaOmulibl, B IEPBOM Cllydae OTJIMBKH NOJYHaIUCh 0e3 Jedex-
TOB, ITO3TOMY CHCTEMY HIACHTH(UKAIMUA He 3amyckaid. Bo BropoM ciydae nedek-
Thl IOABUWIKCH, U CHCTEMAa WACHTH(HKAIIMK BIABUIA HApylIieHne B 00IaCTH KOH-
HEeHTpallK 3aXoJiaKuBarolled 100aBKH, YTO, CKOpee BCero, CBs3aHO C paboduM,
KOTODBIH pafoTaeT HA CMECEIIPUTOTOBMTENHHOM YYacTKe. B TpeTheM — Je(eKThl
BBI3B2HBI NpPEBLILIEHUEM TeMIepaTypsl GopMupoBaHus 000I0YKOBOH GOPMBI, CBS-
3aHHBIM C HapyLIEHUAMH B paboTe CHCTEMBI Ia30BoOro momorpesa. Ilposepku noj-
TBEPJAMJIM BBIBOABI HACHTU(]PHKATOPA U TIO3BOJIUIN YCTPAHUTh NEPEYHCIIEHHBIEC Ha-
pyLICHHA.
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