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(57) Pe<i>epaT:

PeweTO 3i 3MiHH~M~ p03MipaM~ OTBOpiB oKpyr.noT epOPM~ B~roToBIleHe i3 3arOTiBK~ Il~CTOBoro
MaTepiaIlY BKIllOI.fae p060Yy YaCT~HY 3 B~KOHaH~M~ pSl,QaM~ OTBOpaM~ Ta Hepo6oyj YaCT~H~ no
KpaSlX3aroTiBK~ 3 HaHeceH~M MapKyBaHHSlM Ha OAHii713 H~X. PeweTO B~rOTOBIleHe i3 ABOX 3arOTiBOK,
Ha po60Yii71YaCT~Hi SlK~XB~KOHaHi OTBOP~y epopMi eIlinca OAHaKOBi3a p03MipaM~ Ta p03Mil.l.leHHSlM,
a Ha 60KOB~X Hepo6oY~x YaCT~Hax, napaIleIlbH~X 6iIlbWii71 oci c~MeTpii" eIlincH~X OTBOpiB, oAHiei" i3
3arOTiBOKB~KOHaHa ynopHa 60pTiBKa AIlSl cnpSlMyBaHHSl BiAHocHoro piBHOMipHOro 3Mil.l.leHHSlpo60Y~X
YaCT~H 3arOTiBOK np~ 3MiHi p03MipiB OTBOpiB OKpyr.nOi"epOPM~.





Kop~CHa MOAeIlb HaIle>K~Tb AO TeXHiI.lH~X 3aco6iB Allfl cenapal..\iJ C~nK~X MaTepiaIliB i MO>Ke
B~KOP~CTOBYBaT~Cb B CiIlbCbKOrOCnOAapCbKOMY B~p06H~I..\TBi Allfl niCml36~paIlbHoJ o6po6K~
3epHOBOJl.laCT~H~ BpO>KalOTa XiMiI.lHi~, xapl.loBi~ i iHW~X raIlY3f1X Allfl cenapal..\iJ C~nK~X MaTepiaIliB.

P03AiIleHHfI KOMnOHeHTiBC~nK~X MaTepiaIliB 3a pi3H~l..\elOJx W~P~H~ B~KoHyeTbcfI Ha peWeTaX 3
5 Kpyrn~M~ OTBOpaM~. TaKi peWeTa B~rOTOBIlfiIOTbCfI i3 3arOTiBOK Il~CTOBoro MaTepiaIlY

XOIlOAHOKaTaHOJ, OI..\~HKOBaHOJa60 Hep>KaBilOI.lOJCTaIli. PeweTa BKIllOI.lalOTb po6ol.ly l.laCT~HY 3
B~KOHaH~M~ pflAaM~ OTBOpaM~ Ta Hepo6ol.ly l.laCT~HYno KpaflX 3arOTiBK~ 3 HaHeceH~M MapKyBaHHflM
Ha OAHi~ i3 H~X.

Allfl p03AiIleHHfI 3a pi3H~l..\elOW~P~H~ KOMnOHeHTiBc~nK~X MaTepiaIliB npOM~CIlOBicTb B~nycKae
10 T~nop03Mip~ pewiT 3 pi3H~M AiaMeTpOM OTBOpiB[1, 2].

TaK, Hanp~KIlaA, XapKiBcbKIII~ pewiTH~~ 3aBOA nAT "3aBoA 4>pYH3e" B~nycKae 46 Tlllnopo3MipiB
pewiT 3 KpyrnlllM~ OTBopaM~, AiaMeTpOM OTBOpiB BiA 0,8 AO 40,0 MM. KpOK 3MiH~ AiaMeTpa OTBOpiB
cepeA T~nop03MipiB BeIlIIIKIII~ i Ay>Ke l.laCTO He 3aAOBiIlbHflIOTbCfI nOTpe6~ onT~MaIlbHoro
HaIlarOA>KeHHfI cenapaTopiB Allfl e¢eKT~BHoJ cenapal..\iJ c~nK~X MaTepiaIliB, flK B CiIlbCbKOMY

15 rocnoAapcTBi - nplll cenapal..\iJ HaciHHeB~x cYMiwe~, TaK i B XiMiI.lHi~, xapl.loBi~, ¢apMal..\eBT~I.lHi~ Ta
iHWIIIXraIlY3f1x Blllpo6H~I..\TBa nplll p03AiIleHHi c~nK~X MaTepiaIliB. lle B KiHl..\eBOMYpe3yIlbTaTi 3HIII>Kye
flKicTb OTp~MaHo'i npOAYKl..\iJ,36iIlbwye B~TpaT~ nOBHOl..\iHHOrOMaTepiaIlY y BiAxOAax Ta 3H~>Kye
e¢eKT~BHicTb B~Kop~cTaHHfI pewiTH~x cenapaTopiB.

3a KiIlbKicTIOCXO>K~X03HaK Ta ol.liKyBaHIIIMe¢eKTOM 3a aHaIlor np~~MaeMO peweTa [1, 2].
20 3aAal.lelO KOplllCHOJMOAeIli e p03po6Ka pewiT y flK~X MO>KHa3MiHIOBaT~ po6ol.l~~ P03Mip - AiaMeTp

OAHOl.laCHO Bcix Kpyrnlllx OTBOpiB Ha 3aAaHy BeIl~I.l~HY, 06~pYHTOBaHY P03MipHIIIMIII
xapaKTep~CT~KaM~ KOMnOHeHTiBB~xiAHoro MaTepiaIlY, ~O 3a6e3nel.l~Tb niABIII~eHHfI e¢eKT~BHOCTi
cenapal..\iT ClllnK~X MaTepiaIliB 3a pi3H~l..\elOW~P~H~ KOMnOHeHTiBTa 3MeHW~Tb KiIlbKicTb pewiT, flKIIIM~
Heo6xiAHO KOMnIleKTYBaT~pewiTHi cenapaTOp~.

25 Allfl AOCflrHeHHfI nOCTaBIleHoJ 3aAal.li B peweTi BlllrOTOBIleHOMY i3 3arOTiBK~ IlIIICTOBoro
MaTepiaIly, ~O BKIllOI.lae po6ol.ly l.laCT~HY3 B~KOHaH~M~ pflAaM~ OTBopaM~ Ta Hepo6ol.ly l.lacT~HY no
Kpaflx 3aroTiBK~ 3 HaHeceH~M MapKyBaHHflM Ha OAHi~ 3 H~X, 3riAHO KOP~CHi~ MOAeIli, peweTO
BlllrOTOBIleHe i3 ABOX 3arOTiBOK Ha po6ol.li~ l.laCT~Hi flK~X BIIIKOHaHiOTBOP~ y ¢opMi ellinca OAHaKOBi
3a p03MipaMIII Ta p03Mi~eHHflM, a Ha 60KOBIIIX Hepo6ol.l~X l.laCT~Hax, napaIleIlbH~x 6iIlbWi~ oci

30 c~MeTpiJ eIlincH~x OTBOpiB, oAHieJ i3 3aroTiBoK B~KOHaHa ynopHa 60pTiBKa Allfl cnpflMyBaHHfI
BiAHoCHoro piBHOMipHOro 3Mi~eHHfI po601.llllx l.laCT~H 3aroTiBoK np~ 3MiHi p03MipiB OTBOpiB oKpyrnoJ
¢OpM~.

CYTb 3anponOHOBaHOJ KOHCTpyKl..\iJpeweTa 3i 3MiHH~M~ oTBopaM~ oKpyrnoJ ¢OPM~ nOfiCHlOeTbCfI
KpecIleHHflMIII, Ae nOKa3aHO:

35 Ha ¢ir. 1 - KOHCTpYKT~BHacxeMa peweTa 3i 3MiHH~M~ p03MipaM~ OTBOpiBoKpyrnoJ ¢OPMIII;
Ha ¢ir. 2 - nepepi3 A-A Ha ¢ir. 1.
nepeBa>KHa 6iIlbWicTb KOMnoHeHTiB ClllnK~X MaTepiaIliB Mae flBHO Blllpa>KeHi TP~ P03Mip~:

AOB>K~HY,W~P~HY i TOB~~HY. np~I.lOMY, TOB~IIIHa KOMnOHeHTiBMeHwa W~P~H~, a w~plIIHa MeHwa
AOB>K~H~.TOMy np~ cenapal..\iJ Ha cepi~H~X peweTax 3 KpyrnlllM~ OTBopaM~ npociBalOTbCfI l.lepe3

40 OTBOP~ KOMnOHeHT~c~nK~X MaTepiaIliB y flK~X w~p~Ha MeHwa AiaMeTpa OTBOpiB. Ol.leB~AHO, ~O
e¢eKT~BHicTb cenapal..\iJ He 3H~3~TbCfI, flK~O ¢opMa OTBOpy 6YAe BiApi3HflT~CfI BiA KOlla i MaT~Me
oKpyrny ¢OPMY, B flKi~ w~plIIHa OTBOpy 6YAe 6iIlbWOlO Hi>Kwlllp~Ha KOMnOHeHTiB, flKi Heo6xiAHO
BiAOKpeM~T~ B npoxoAoBy ¢paKl..\ilO.

3anponOHOBaHa KOHCTPYKl..\iflpeweTa B~rOTOBIlfleTbCfI i3 ABOX 3arOTiBOKIl~CTOBoro MaTepiaIlY Ta
45 BKIllOI.lae po6ol.ly l.lacT~HY 1 i 2, Ha flK~X B~KoHaHHi pflAaMIII OTBOP~ 3 Y ¢opMi ellinca, oAHaKoBi 3a

p03MipaM~ Ta p03Mi~eHHflM. Mi>KOTBopaM~ 3 e n03AOB>KHinepeMIIII.lK~ 4 Ta nonepel.lHi nepeM~I.lK~ 5
oAHaKoBi 3a p03MipaM~ Ta aHaIlOriI.lH~M p03Mi~eHHflM Ha o6ox 3arOTiBKax.

no KpaflX po6ol.l~X l.laCT~H 1, 2 KO>KHOJ3aroTiBK~ 3aIl~walOTbCfI 60KOBi Hepo6ol.li l.laCT~H~ 6 Allfl
KpinIleHHfI pewiT B pewiTH~X CTaHax OI.l~CH~XMaW~H. Ha OAHi~ 3 Hepo6ol.l~X l.laCT~H 6 HaHoclIITbCfI,

50 np~ B~rOTOBIleHHi, MapKyBaHHfI 7 3 3a3Hal.leHHflM Aiana30Hy 3MiH~ W~PIIIH~ OTBOpy oKpyrnoJ ¢OPMIII y
MiIliMeTpax. Ha ABOX iHW~X 60KOB~X Hepo6ol.l~X l.laCT~HaX, napaIleIlbH~x 6iIlbWi~ oci c~MeTpiJ 8
eIlincHlllx OTBOpiB 3 oAHieJ i3 3aroTiBoK, Hanp~KIlaA, HIII>KHbOJ1, B~KOHaHa ynopHa 60pTiBKa 9 Allfl
cnpflMyBaHHfI BiAHOCHOro piBHoMipHoro 3Mi~eHHfI po6ol.llllx l.laCT~H 1 Ta 2 3aroTiBoK np~ 3MiHi
p03MipiB OTBOpiB3 oKpyrnoJ ¢OpM~.

55 HaIlaroA>KeHHfI Heo6xiAHOJ W~PIIIH~ wp OTBOpiB oKpyrnoJ ¢OPM~ 3 B~KoHyeTbcfI BiAHOCH~M
3Mi~eHHflM po6ol.llllx l.laCT~H 1 Ta 2, HanplllKIlaA, BepxHboJ 3aroTiBK~ BiAHOCHOH~>KHbOJMi>KynopHolO
60pTiBKOlO 9, flKa 3a6e3nel.lye BiAHocHe piBHoMipHe 3Mi~eHHfI. nplII I..\bOMYl.laCT~Ha W~PIIIH~ W2
OTBopis Y <PoPMi eninca 3. PQ6o'foJ I.fSCTMHM 2 sePXHbOJ JaroTisKM nepeKpMsalOTbcSl nOnepel.lHMMM
nepeMMI.fKaMM 5 po6ol.foJ "I8CTMHM 1 HM>KHbOJJaroTisKM n" a l.faCTMHa WMpMHM W1 OTBOpiB Y <PoPMi

60 ellinca po6ol.foY l.faCTMHM 1 HM>KHbQIJaroTiBKM nepeKPMBalOTbCSl nOnePel.fHMMM nepeMMI.lKaMM po6ol.foJ



l.faCT~H~ 2 BepxHbo"i 3aroTiBK~ n2. y B~xiAHOMY nOllO>KeHHi, KOll~ OTBOP~ 3 p0601.f~x l.faCT~H 1 Ta 2
cniBnaAalOTb, p060l.fa UJ~p~Ha OTBOpiB oKpyrno"i epOPM~ (MalOTb epOpMy ellinca) piBHa UJpmax=UJ1=UJ2'
We 6YAe MaKc~MallbH~~ P03Mip p0601.f0"i UJ~P~H~ OTBOpiB 3 oKpyrno"i epOPM~ 3anponoHoBaHo"i
KOHCTPYK~i"ipeUJeTa. MiHiMallbH~~ P03Mip UJ~P~H~ OTBOpiB oKpyrno"i epOPM~ 3 AopiBHlOe UJpmin=UJ1-n2-

5 nl. ClliA 3a3Hal.f~T~, I.LIO y 3anponoHoBaHi~ KOHcTpYK~i'i peUJeTa P03Mip p0601.f0"i UJ~P~H~ OTBOpiB
oKpyrno"i epOPM~ 3 MO>KHa 3MiHIOBaT~ BiA UJpmaxAO UJpmin Ha 6YAb-S1KY Bell~I.f~HY, T~M caMliIM
OTp~MYBaT~ He06xiAHy p060l.fy UJ~P~HY oKpyrn~x OTBOpiB AllS1 S1KicHoro p03AilleHHS1 HaciHHesoro
MaTepiallY i 3MeHUJeHHS1 BTpaT nOBHo~iHHoro MaTepiallY y BiAxoAax. KpiM Toro, 3anponoHosaHa
KOHCTPYK~iS1peUJeTa 3aMiHIOe AeKillbKa TpaA~~i~HO"f KOHCTPYK~i"ipeUJiT 3 Kpyrn~M~ OTBopaM~, y S1KliIX

10 AiaMeTp OTBOpiB 3HaxoA~TbCS1 B Me>KaX BiA UJpmaxAO UJpmin,1.LI03Hal.fHO 3MeHUJye He06xiAHy KiIlbKicTb
T~nop03MipiB peUJiT, S1KYHe06xiAHO MaT~ AllS1 S1KicHO"icenapa~i"i, a 3Hal.f~Tb i He06xiAHO B~p06mlT~
npOM~cIlOBicTIO.
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PeUJeTO 3i 3MiHH~M~ p03MipaM~ OTBOpiB oKpyrnO"i epOPM~ B~rOTOSlleHe i3 3aroTiBK~ Il~CTOBoro
MaTepiallY, I.LI0 BKIllOI.fae p060l.fy l.facT~HY 3 B~KOHaH~M~ pS1AaM~ OTBopaM~ Ta Hep060l.fi l.faCnlH~ no
KpaS1x 3arOTiBK~ 3 HaHeceH~M MapKyBaHHS1M Ha OAHi~ 3 H~X, S1KeBiApi3Hflf:TbCfI T~M, I.LI0 peUJeTO
B~rOTOBlleHe i3 ABOX 3arOTiBOK, Ha p0601.fi~ l.facT~Hi S1K~XB~KOHaHi OTBOP~ y epopMi ellinca OAHaKoBi

25 3a p03MipaM~ Ta p03Mil.LleHHS1M, a Ha 60KOBliIX Hep0601.f~X l.faCT~Hax, napaIleIlbH~x 6iIlbUJi~ oci
c~MeTpi"i ellincH~x OTBOpiB, OAHie"i i3 3aroTiBoK B~KOHaHa ynopHa 60pTiBKa AllS1 cnpS1MysaHHS1
BiAHocHoro piBHOMipHoro 3Mil.LleHHS1p0601.f~x l.faCT~H 3aroTiBoK np~ 3MiHi p03MipiB OTBOpiB oKpymo"i
epOPM~.
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