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APPLICATION OF BOX METHOD FOR MULTI-OBJECTIVE OPTIMIZATION
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Paccmompena mmocokpumepuanvhas onmumusayus. Xpomogoz2o OYONeHUs KOHCEBEHHO20
noxygabpukama ¢ ucnonv3osanuem 0600WEHHO20 Kpumepusi ONMUMaioHocmu. /[ peuienus
3a0a4u MHO2OKPUMEPUATbHOU ONMUMU3AYUU ObLI UCNONb308AH KOMNIEKCHbIL Memod bokca.

Kniouesvie cnosa: onmumusayus, Kpumepuii ONMUMATbHOCMU, al2OpumM, OyoOeHue,
KodiceseHblll noyhadbpurxam.

Posenanymo  6acamoxpumepianeny — onmumizayilo  Xpomoeozco — OyONeHHs — WKipu 3
BUKOPUCMAHHAM  Y3A2ANbHEH020 Kpumepilo onmumanvHocmi. [[na —eupiuienns 3a80aHHS
bacamoxpumepitinoi onmumizayii 6y8 eUKOpUCMAHUL KOMNIEKCHUL Memoo bokcy.

Knouoei cnosa: onmumizayis, kpumepiii ONMUMaibHOCmi, aneopumm, O0YONeHHS, WKIPAHUL
Haniggpabpuxam.

The optimum task in the form of a generalized additive objective function to optimize the
process of chrome tanning of semi-finished leather is suggested. Local criteria for the objective
function are normalized and nondimensionalized. The weighting parameters are obtained on the
basis of professional assessments. To solve the task of multi-objective optimization a complex
method of Box is used. The algorithm of the Box method is taken as the basis of the software
module which is implemented with the help of the object-oriented programming language Visual
Basic for Application. The possibility to work with explicit and implicit constraints in the
software module is provided. The developed software module is used to find the optimal values
of the generalized objective function. For a low-waste technology of chrome tanning of semi-
finished leather with dry chrome tanning agent its mathematical description is obtained and its
constraints on the technological parameters of the process are determined. The problem of
optimization of the process of dry chrome tanning of semi-finished leather is solved and the
optimal values of the parameters of the tanning process are determined.
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1. BBenenue

[Ipyn mpoexkTHUpOBaHWU MU SKCIUTyaTAllMd TEXHUYECKUX CHCTEM IMOCTOSIHHO MPUXOJMTCS
pemaTh 3aJayd MOMCKA HAWIYy4YIero pelIeHHs M3 HEKOTOPOTr0 MHOXKECTBA JOMYCTHUMBIX
pemieHnii. MaremaTudeckas GOpMyITUPOBKA TAaKUX 3a7a4 U BOIMPOCHI WX KOPPEKTHOCTH, KaK
MpaBuiIo, TPEOYIOT CIHEIUANTBHOTO pPAacCMOTpPeHHUs. TpPYAHOCTH, MPEXIE BCETO, CBS3aHBI C
MOJYYEHUEM OINHMCAHMS TMpOLEecca U CIOXKHOCThIO TpaHUUHBIX YycioBuid. Ilpu »TOM
TEXHOJIOTUYECKHE TPOIECCHl XapaKTEPU3YIOTCSI OONBIIMM YHUCIOM  (PU3UKO-XUMUYECKHX,
TerI0(PU3NIECKUX U KOHCTPYKTUBHBIX MMAPAMETPOB, YTO CYILIECTBEHHO YCIOXKHSET 3a/1a4y.

K nacTosiemMy BpeMeHH HaKOIJIEH OTPOMHBIN OTBIT PELIEHUs ONTUMU3AIMOHHBIX 33]1a4,
KaK JUIsi KOHKPETHBIX mpuioxeHwid [1], Tak u B 0000menHom Buae [1, 2]. Omnako psn
TEXHOJOTHYECKHX 3adady TpedyeT cmenuanbHOM  mpopaboTku. OmHUM U3 TaKuX
TEXHOJIOTHYECKHUX TMPOIIECCOB SBISETCS MyOJIeHWE KOXKEBEHHOTO monydadpukara, KOTOPOE
COCTOMT B €ro CTPYKTYpPUPOBaHUM pacTBOpaMu AyOsIIMX BellecTB. B cimyyae XpoMoOBOTO
nyOleHus B pEakIUu YYacTBYIOT HMOHHM3UPOBAaHHBIE KapOOKCUIIBHBIE TPYIIBI OOKOBBIX
paZMKaliOB KOJIJIAr€HOBBIX MAKPOMOJIEKYN U TUPOKCOCYNIb()ATOXPOMOBBIE KOMILIEKCHI AyOUTENs



[3, 4]. CymHocTb npouecca 1y0iieHust KokeBeHHoro nonydadpukara 3akiaodaercs B 1uddy3un
OyOSIIUX KOMILJIEKCOB B CTPYKTYpY mNoiydaOpukata K aKTHBHBIM TpYINIaM KOJUIareHOBBIX
MaKpOMOJIEKYJI C MOCIEAYIOIUM B3aUMOACHCTBUEM C HUMH.

[Tocne HamoyHEHMsI, XKUPOBAHMSA, KpAIICHHs, BBIACICHUS BIAard W MOKPHIBHOTO KpallCHHS
norygabpuKaT mpeBpamiaeTcs B KOy ¢ HEOOX0AUMBIMU (PU3UKO-MEXaHUYECKUMU U CAHUTAPHO-
TMTUCHUYECKUMHU CBOMCTBAMH.

IIpu sTOM TexHONOTMH AyOJEHUS KOXXEBEHHOTo mnoisryabpukaTa XapaKTepu3yHOTCS
HCIIOJIb30BaHUEM OOJIBIIIOTO PACX0/a BOAbI, XUMHUUYECKUX PEAreHTOB, MOMaJaHUEM UX B CTOYHBIC
BOJIbI M 3HAUUTENLHOM UIMTENBHOCThIO Tpouecca [4, 5]. Yka3aHHble HEAOCTATKU CTaparoTCs
JUKBUAMPOBATH KaK 3a CYET YCOBEPUICHCTBOBAHMS TEXHOJIOTMYECKOTO IIpolecca ¢
npuMeHeHHeM (P QEKTUBHBIX AYyOAIIMX BEIIECTB, TaK M 3a CYET ONTHUMH3ALUU IapamMeTpoB
ayonenus. OnTuMM3anus mpouecca AyOJNeHHs KOXXEBEHHOro mojydadpukara MO3BOJIHUT
COKpaTUTh JJIUTENBHOCTH IMpolecca AyOJeHHs, COKpaTuTh O00BbEM  OTpabOTaHHBIX
TEXHOJIOTHYECKUX PACTBOPOB M KOHLIEHTPAIMIO B HUX HEOTPAOOTaHHBIX XMMUYECKUX PEareHTOB,
COKOHOMHUTH Pacxo/1 AeHUIUTHOTO TyOUTENs U MOBBICUTH KAYECTBO KOKEBEHHOTO MaTepuaa.
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