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Ha ceromgnsnmuii 1eH OCTPO CTOUT MpoOJieMa ONEepaTHBHON OICHKM KauecTBa MEXaHWYEeCKHX
CBOICTB METAJUIMY€CKUX OTJIMBOK, B YaCTHOCTH MPOKATHBIX BAJKOB. AHAIU3 TPaIUIIMOHHBIX METOIUK
ONpe/ieIeHNs] MEXAaHWYECKHMX CBOWCTB, BKIIOYas METOAbl  HEpa3pyIIAIoIIEro  KOHTPOJ,
KOJTMIECTBEHHON MeTamorpaduy, a HamM3a MaTeMaTHI eCKIX MOJIeIIe, 0a3upyIOImuxcsi, B OCHOBHOM,
Ha CTaTUCTHUYECKUX IaHHBIX, MOKA3aJ, YTO 3TH METOJbl CPABHUTEJBHO 3aTPAaTHBIE U HEPEIKO IAIOT
pe3ynbTarsl, pacxomsumecs ¢ TpedoBammsiMu ['OCToB. DTO CcBS3aHO € TeM, YTO pEaM30BaTh
HavOornee OYEBWIHBIN, E€TEPMUHUPOBAHHBINA TIOAXOJ, MPUMEHSIEMBIA Il OLEHKH MEXaHMIEeCKUX
CBOICTB BaJKOB, OCHOBAaHHBIM Ha aHAJIM3E TNPUIMHHO-CIIEJCTBEHHBIX CBS3€H W OTHOILIEHUH, He
MPEJICTABIAETCS] BO3MOXKHBIM, TMOCKOJIBKY TEXHOJOTHS MPOM3BOACTBA MPOKATHBIX BAJIKOB SIBIISIETCS
MHOTOIIApaMETPUYECKOM M MHOTOKpUTEpHaNbHOW. BcieacrBue 3TOro Ha KadyecTBO MeETailia
OKa3bIBACT 3HAYUTENHPHOEC BIMSHHE OOJBIIOE KOIMIECTBO TAPAMETPOB TEXHOJNOTHH (XHMHYECKOTO
COCTaBa, JICTUPYIOIIMX D3JIEMEHTOB, YCJIOBHH OXJIAXKACHWS, TOJIIMHBI Hamas3ky, (Gopmbl, cmocoda
JIUTHS ¥ IPYTUX TIAPAMETPOB) BIMAIOMIUX HA (OPMHUPOBAHUE CTPYKTYPhI, CHIBHO B3aUMOCBSI3aHHBIX
MexIy coboil. [laxke He3HaUMTENbHOE M3MEHEHHE YacTH M3 HUX CYIIECTBEHHO WM3MEHSET CBOMCTBA
MeTajlla B OTHOCHUTEJBHO IIMPOKOM Juana3oHe. 3aqada WICHTUPUKAIMA KAa4ecTBa IIEJIeBOTO
NPOAYKTA OCJIOKHAETCS €IIe W TeM, YTO MO CBOEH (M3MUECKOW MPHpPOAE HEKOTOpPBIE KPHUTEPHH
KauecTBa, Kak MNpaBWJIO, NMPOTHBOpPEYaT Jpyr APYry, T.e. yiAyullas OAMH KpPUTEpHUHd, Mbl 4acTO
YXyALIaeM JIPYroi — HampuMep: MPOYHOCTH — IJIaCTHIHOCTD, BI3KOCTh — XPYNKOCTH U AP.

BonbmMHCTBO KpHUTEpHEB, KOTOPBIE XapaKTepH3YIOT pPaboTOCTIOCOOHOCTH U A(PHEKTUBHOCTD
TEXHOJIOTUH, OTIPENleNIEHbl B JOMYCTUMBIX, OTHOCHUTEJIbHO MaJbIX HWHTEpBaJiaX, OKa3bIBAIOLIHX
OTHOCUTEJIBHO MaJloe BIMSHUE HAa BEJMUUHY 3THX KpUTepueB. BeposaTHo, 3TO MPOAUKT OBAaHO TEM, YTO
Pa3pabOTIMKN TEXHOJIOT MIECKOTO MpOLecca, CTPEMSCH BBIIEPKATh €T0, HACKOIBFKO 3TO BO3MOXHO B
KOHKPETHO BBIOpaHHON OO0JIACTH TApaMETPOB TEXHOJOTHWH, OTPAHWYIUIM UYHWCICHHBIC 3HAUYCHHSA
KPUTEPHEB, KOTOPHIE XapaKTePH3YIOT €Tro padoTocroco0HOCTh U 3(dekTHBHOCTL. O0JacTh, I1e 3TH
KpUTEpPUHM MHUHHMAJbHO MPOTHBOpEYarT ApPYr APYry, OyleM Ha3blBaTh 00O1ACHIbIO KOMAPOMUCCA
Kpumepues kauecmed. TOAbKO MEXIY NPOTUBOTIONOXKHOCTSIMHU MOXKET CYIIECTBOBAaTh KOMIIPOMHUCC.

YuureiBasi BBHIIIEU3IOKEHHOE, pa3pabOoTKa M HCCIeJOBaHHE CIocoba ompejaesieHusi 00JacTh
KOMIIPOMHCCA KpPUTEPUEB KayecTBa MHOTOKPUTEPUANBHBIX TEXHONOTHM SBISIIOTCS aKTyallbHOM
HAYYHO-IPAKTUIECKOM Mpo0JeMON COBPEMEHHOIO MaTepuasioBeJeHrss. Takol TMOAXOA MO3BOJIHUT
OCYILECTBJIATh KOPPEKTHUPOBKY MEXAHMUECKHX CBOWCTB METANIMYECKHX M3JEJIMH B Tpolecce HX
MPOM3BOZICTRA.

Puc. 1. Pabouas 30na 60ouex eanxkos mapxu CIIXH-49 (@) u CIIXH-45 (6), X200
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Jns mpumepa, 0OBEKTOM HCCIIEZIOBaHMS SIBILUINCH 4yryHHble Bajku wucrnonneHus CIIXH c
XuMHUecKuM cocraBoM: 24 + 3,85 % C; 02 + 18 % Si; 0,1 + 09 % Mn; 005 = 04 % P;
005+04%S;01+08% Cr; 02 + 1,2 % Ni. I3 padodero cios 004eK BaJIKOB M3TOTOBJIUINCH
TaHIeHIMAJIbHbIE 00pa3ibl I MEXaHM4ecKUX ucriblTaHumid. CTpykTypa pabodero cios: HepiuT,
rpadur u kapoumsl (puc. 1).

Jnst mocTpoeHHsT 00J1aCTH KOMIIPOMECCA KPUTEPUEB KadeCTBA YYT'YHHBIX MPOKATHBIX BAJIKOB
yKa3aHHBIX MapoK ObUIM BBIOpPAaHBI yNpaBiIsA€Mble TEpeMEHHbIE (TapaMeTpsl TEXHOJIOTHH) U
Ha3HAYCHBl CaMHM KpPUTEpHH. B KadecTBe TEPEMEHHBIX OBLIM BBIOPAHBI 3JIEMEHTHl XHUMHYECKOrO
COCTaBa — MX CEMb, KaK OBUIO OTMEUEHO BHINIC, @ B KA4ECTBE KPHUTCPHEB BBIOPAHBI CIICHYIOIIHC
MEXaHUYECKHe CBOMCTBA: MPEe/Ie MPOYHOCTH Ha Pa3phbIB, MPees MPOYHOCTH HA M3TUO U TBEPIOCTb.
Bribop 3THX KpuTepueB OOYCIIOBIEH T€M, YTO OHM HauOosiee 4acTo (QUIYpHUPYIOT TP TMPHEMO-
CIATOYHBIX pabOTaxX MPOKATHBIX BAJKOB U SIBISIOTCS OCHOBHBIMU XapaKTEpPHCTUKAMU MPOY HOCTHBIX
cBoicTB. KonmmuecTBeHHbIE MOKa3aTeIn MO0 XWMHUYECKOMY COCTaBy orpanmdeHsl 1Y 14-2-1188-97.
B panHoM ciydae mom 00JacTBIO KOMIIPOMECCA TIOHMMAETCS TaKoe COYETAHHE JIIEMEHTOB
XAMHYECKOTO COCTaBa, KOTOPOE TIO3BONSICT JOOWMTHCS HAWIYYIIEro BO3MOXKHOTO COYeTaHUs
MEXaHUYECKUX CBOWCTB.

Omnpenenenue 06JaCTH KOMIPOMECCA MPOU3BOAUTCS MOCPECTBOM Ha3HAUECHHMS MAKCHMAaJIbHOI'O
M MUHUMAJBbHOTO YHCICHHBIX 3HAYCHHH KOHKPETHOTO KPHUTEpHUsi, KOTOPbIE TPOIMUKTOBAHBI
TY 14-2-1188-97, a Tarxke MakCHMaJbHbIX ¥ MUHHMMAaJIbHBIX YWCJICHHBIX 3HAUYCHUH yTpaBIsieMbIX
MIEPEMEHHBIX,, KOTOpBIE C(HOPMHUPOBAHBI BCE B OJTHOM MacIirade.

Ha nepsom smane noctpoennst 0071acTH KOMIPOMFCCA MEXaHUI€CKHX CBOWCTB YYTYHHBIX BaJIKOB
B 3aBUCHMOCTH OT XUMHYECKOTO cocTaBa ObUIH MOTydeHbI TpaUKM 3aBUCUMOCTH Ka>KIO0H (yHKITHUH
IeJIM OT Kaxkaoro mapamerpa. Ha pucynke 2 mpuBeneH mpuMep rpaduka BIMSHUS yriiepona Ha
TBepaocTb Bankos CITXH.
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Puc.2. 3asucumocmv meepdocnu npoxkamuuix eankos CIIXH om codeparcanus yerepooa

OpmHako 3TO He JaeT HAM BO3MO)KHOCTH COTOCTAaBJICHWS 3HAUYCHHH (PYHKIMH €M OT COCTaBa
MEPEeMCHHBIX, TNPHUYEM W3MEHEHHE OJHOW TEepeMEHHON MOXKET NPHUBECTH K OJHOBPEMEHHOMY
YAYUIICHUIO OTHOW XapaKTePHCTHKH U YXY/IICHHIO IPYTOH MU HECKOJIbKHX.

Takum oOpa3oMm, Ha 6mopom dmane HEOOXOIUMO CO3JaTh O0JACTh KOMIIPOMECCA — TO €CTb
HEOOXOIMMO HAJIOKUTh TPa(UKH 3aBUCHUMOCTH JIJISI KaX10M (DYHKIIMM I1IeIM B OT BCEX NapaMeTpoB
(KOTMYECTBEHHOTO CONIEPXKaHMs DJIEMEHTOB XMMHYECKOro cocrapa). OONmacTh mepecedeHus Mexmay
co00ii TpauKOB 3aBHCUMOCTEH I Ka)maod QYHKIUKA e (MEXaHHM4eCKOro CBOWCTBA) H
MpeAcTaBiIseT co0oi 00JaCTh KOMIIPOMHCCA KOHKPETHOro cBoicTBa. Ilpmiuem HeoOxommmo
OCYILIECTBUTH 3TO B OJHOM MacIITa0e [JIs1 HOpMaJIM3a UM

Crenyroumm, mpemvum 5manom, SBISIETCA HAXOXKACHHE 00JACTH CyOKOMIpPOMHCCa JUIl BCEX
(byHKIMI IeTH OTHOB PEM EHHO.
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Puc. 3. Obnacmwv cybrxomnpomucca mexanuyeckux caoucms pad ouell 301vl OOYeK
sankog ucnonnenus CIIXH 6 3a6ucumocmu om e2o0 XuMuieckoeo cocmasa.:
03 « 200 =500 MIla, oyy « 400 +1100 MIla, HSD « 40 =47 HSD
C yuemom 6ce20 OUana30Ha NPUMEHIEMbIX CIMeNeHell 0XANHCOeHUs

Ha pucyske 3 moka3aHa o0iacTe cyOKOMOpOMHCCAa Uil BBIOPAaHHBIX KPHUTEPHEB, KOTOpas
omnpeseneHa rpaoaHATUTHIECKUM METOIOM, 3aK/IFOYAIOMIMMCS B HOPMUPOBAHHOM IIpe/ICTaBJICHUN
MIePEMEHHBIX, TIPYUBEJICHHBIX B TIPOITIcHTaX. BBIOpaHHbIC KPUTEPHH OIHMCHIBAIOT pabodre 00JaCTH
MEXaHMYECKHX CBOMCTB UYTYHHBIX BAJIKOB, XMMHUYECKHI COCTaB KOTOPHIX HE BBIXOAWT 3a TIPEIEIIbI
TY V 14-2-1188. Ecim y nosib30BaTesnst €CTh MPEATNIOYTECHHE K OJHOMY W3 CBOKCTB (Hampumep, K
npesiely IpOYHOCTH — Ha pHUCcyHKe Touka C), To, mpoBeas Beprukaib AB uepes ykazaHHyI0 00iacThb
CYOKOMIIPOMHCCA, MOXKHO OTIPEJEIISITh XUMHYECKHA COCTAB M3JIEMs M MPOrHO3MPOBATh HMHTEPBAI
CYILECTBOBAHMS €r0 MEXaHMYECKUX CBOMCTB. Kak moka3as ombIT, Ha IPaKTHKE TAKOW MOAXO0[ YI00HO
IPUMEHATH NPU MPOrHO3MPOBAHUM XMMHYECKOTO COCTABA M3/ICJMS U €r0 MEXaHUIECKHX CBOWCTB B
TP OM3BOJICTBEHHBIX YCJIOBUSIX.
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SUMMARY

To date the problem of acute operative quality evaluation of mechanical properties of metal
castings, in particular of rolls. Analysis of standard methods for determining the mechanical
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properties, including methods of NDT, quantitative metallography analysis of mathematical models
based mainly on statistical data showed that these methods are relative ly expensive and often produce
results that diverge from the requirements of the guests. This is due to the fact that to realize the most
obvious, a deterministic approach used to evaluate the mechanical properties of the rolls, based on the
analysis of causal connections and relationships, it is not possible, because the technology of
production of rolls is a multiparameter and multicriterion. Consequently, the quality of the metal
exerts a substantial influence a large number of technological parameters (chemical composition,
alloying elements, cooling conditions, spreads thickness, shape, casting process, and other parameters)
affecting the formation of the structure, highly interconnected. Even a slight change of some of them
significantly alter the properties of the metal in a relatively wide range. The task of identifying the
desired product quality is further complicated by the fact that the physical nature certain quality
criteria tend to contradict each other, i.e., improving one criterion, we often worsens the other - for
example, strength, ductility, toughness, brittleness, and others. Most of the criteria that characterize the
performance and efficiency of technology identified acceptable, relatively small intervals, providing a
relatively small effect on the magnitude of these criteria. This is probably based on the fact that the
developers of the process in an effort to sustain it, as far as possible in one's chosen field of
technological parameters, numerical values of the restricted criteria that characterize its performance
and efficiency. The area where these criteria are minimum contradict each other, we call the area of
compromise quality criteria. «Just between opposites may be a compromise».

Given the foregoing, the development and research of a method for determining the area of
compromise quality criteria multicriteria technologies is an actual scientific and practical problems of
modern materials. This approach will allow the adjustment of the mechanical properties of metal
products during their production.

Experience has shown that in practice, this approach is particularly useful when foresight
chemical composition of the product and its mechanical properties in a production environment.
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MOJEJJMPOBAHUE CBOUCTB U TPOYHOCTHbIX XAPAKTEPUCTHUK BETOHOB
JJIA KOHCTPYKIUH, SKCIIJIYATUPYEMBbBIX B CJIOKHBIX YCJIOBUAX

H.JI. Cuzosa, 0. p-m. 1., npogh., . A. Muxees, k. m. H.
XapbKoBcKull HAYUO HATILHBILL YHUSEP CUMeN CIPOUMETbCIBA U apXUMEKNYpbl, 2. XapbKoe

Knrwouegwle cnosa: mexnonoaus bemona, mooenuposanue, UHQpOpMayuoHHble mexHoI02uu

IMocranoBka npo6sembl. TeXHOIOTUS MPOM3BOACTBA OCTOHHBIX W3JCNHI, B TOM YHCIe, JJIS
KOHCTPYKLIMI U COOpY’KEe HUI JKEJIE3HBIX J10pOT, TPEATONaraeT BBITIONHE HUSI HECKOJbK MX OCHOBHBIX
9TamoB, OJHMM W3 KOTOPBIX SIBISIETCS 3aj]ada NpOoeKTHUpoBaHUs coctaBa Oetona [1; 15]. Hammuwe
OOJBIIOr0 KOMMYECTBA HaydHOM smrepatypsl [1; 5; 7; 15; 16; 20] momuepkuBaeT axTyalbHOCTDH
JAHHOW MPOOJIEMBI U B TO € BPEMS YKa3bIBA€T HA MHOI'ME HEPEIICHHbIE BOMPOCHI OTHOCUTEJIBHO
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