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nOApi6HIOBal.f Clr1nKOrOMaTepiany BK11lOl.fae3aBaHTa>KYBanbHIr1V16yHKep 3 A03aTopOM, nOAaBanbHIr1V1
nplr1CTpiVl,3MiHHy nepepopOBaHy npoTIr1pi3anbHY nnaCTIr1HY, p060l.fy KaMepy nOApi6HeHH~ 3 nnOCKIr1M
aKTIr1BHIr1MHO>KeM Ta nplr1V1ManbHIr1V16yHKep nOAPi6HeHoro MaTepiany. nplr1 IIbOMy, no BCbOMY
nonepel.fHoMy nepepi3y nOAaBanbHoro nplr1CTpOIO, B3AOB>K Vloro n03AOB>KHbOI oci, ~PYCHO
BCTaHoBneHi >Kon06l.faCTi Hanp~MHi niA KO>KHIr1V1OTBip npoTIr1pi3anbHo'j nnaCTIr1HIr1,a caM nOAaBanbHIr1V1
nplr1cTpiVl3MOHTOBaHII1V1niA KYTOM,6inbWIr1M KYTa30BHiwHboro TepT~ MaTepianiB, utO 06po6ns:lIOTbC~.





Kop~CHa MOAel1b Hal1e>K~TbAO TeXHi~H~X aaco6iB AI1s:lnOAPi6HeHHs:l C~nKOrO MaTepiany i MO>Ke
B~KOP~CTOBYBaT~Cby KOM6iKOPMOBi~,xap~oBiH Ta epapMa~eBT~~Hi~ npOM~CI10BOCTi.

W~POKO aaCTOCOBYIOTb y KOM6iKOpMOBiH npOM~CI10BOCTi nOApi6HIOBa~i, flKi BK11IO~aIOTb
aaBaHTa>KYBal1bH~1016yHKep a AoaaTopOM, nOAaBal1bH~H np~cTphll, p060~y KaMepy nOApi6HeHHfl

5 aepHa a pOTOpOM, Ha flKOMy Bil1bHO BCTaHOBl1eHi M0I10TK~ Ta np~HManbH~H 6yHKep nOApi6HeHoro
MaTepial1Y [1, 2].

TaKi nOApi6HIOBa~i B~coKonpoAYKT~BHi i HaAiHHi B p060Ti, aIle aa6eane~YIOTb aHa~HY MiHI1~eiCTb
poaMipie nOApi6HeH~x rpaHyl1, B TOMy ~~cl1i i ~acT~HY n~l1oB~AHO"j eppaK~i"j, flKa HeraT~BHO Bnm1Bae
Ha npo~ec niAroToBK~ npoAyKTy AO aroAoByBaHHfl.

10 BiAOM~H TaKO>Kcnoci6 Ta nOApi6HIOBa~ A11fl ~oro B~KOHaHHs:l,B flKOMy nOApi6HeHHfl MaTepiany
3Ai~CHlOeTbCfl piaaHHflM aepeH Ha ~aCTK~ aaAaH~X p03MipiB [3, 4]. TaK~~ nOApi6HIOBa~ BK11IO~ae
3aBaHTa>KYBal1bH~H 6yHKep a AoaaTopoM, nOAaBal1bH~H np~CTpiH, aMiHHy npoT~piaal1bHY
nepepopoBaHy nl1aCT~HY, p060~y KaMepy nOApi6HeHHfl a nl1aCK~M aKT~BH~M HO>KeMTa np~~ManbH~~
6yHKep nOApi6HeHoro MaTepial1y.

15 B TaK~X nOApi6HIOBa~ax nOApi6HeHHfl aepHa B~KoHyeTbcfl 6eanocepeAHiM piaaHHflM KO>KHOT
3epH~H~ Ha ~aCTK~ aaAaH~x poaMipiB, oc06mlBO, flKUlO aepHa oKpyrnoJ epOPM~, 6ea YTBopeHHfl
ml11oB~AHO'ieppaK~iT.

np~ nOApi6HeHHi B~AOB>KeHOrO 3epHa, Hanp~K11aA nUJeH~~i, >K~Ta, BiBca Ta iHUJIo1Xc~nK~X
MaTepial1iB, y flK~X AOB>KIo1Hay 5-7 paaiB 6i11bUJaTOBUlIl1HIo1Ta UJII1P~HII1sepHa, Bel1l11YII1HaBiApisaHIo1X

20 4aCTOK aal1e>KII1TbBiA Toro, flKOIO CTOpOHOIOnpoxOA~Tb aepHIo1Ha 4epes OTBOplo1npoT~piaal1bHOJ
nnaCTII1HII1AO po60yoJ KaMeplo1nOApi6HeHHfl.

3a CXO>KiCTIOoaHaK piUJeHHfl [3, 4] npll1~MaeMO sa npOTOTlI1n.
B OCHOByKOpll1CHOJMOAel1i nOCTaBl1eHa aaAaya niAB~UleHHfl piBHOMipHOCTi nOApi6HeHHs:l ClI1nKOrO

MaTepial1Y sa paxyHoK nonepeAHboro opieHTyBaHHfl BIo1AOB>KeHII1X4aCTOK MaTepial1Y nOaAOB>KHbOIO
25 BicCIOB3AOB>KHanpflMKy nOAaYi Horo AO nepepopOBaHoJ npoTlI1pisal1bHoJ nl1aCTII1HII1.

,Q11s:lBlI1piUJeHHs:l nOCTaBl1eHoJ SaAayi B nOApi6HIOBa4i ClI1nKOrO MaTepial1y, UlO BK11IO~ae
3aBaHTa>KYBal1bHII1~6yHKep 3 AosaTopOM, nOAaBal1bHII1~ npll1cTpiH, sMiHHy nepepopOBaHy nl1aCTIo1HY,
po60Yy KaMepy nOApi6HeHHs:l S nI10CK~M aKTII1BH~MHO>KeMTa npll1HMa11bHII1H6yHKep nOApi6HeHoro
MaTepial1Y, sriAHO KOpll1CHiHMOAel1i, no BCbOMY nOnepeYHoMy nepepiay nOAaBal1bHoro nplo1CTpolO,

30 B3AOB>K~oro nOSAOB>KHboJoci, flpyCHO BCTaHoBl1eHi >Kol106yaCTi HanpflMHi niA KO>KHIo1~OTBip
npoT~pisal1bHoJ nl1aCTII1HIo1,a caM nOAaBal1bHII1H np~CTpiH SMoHTOBaHII1HniA KYTOM, 6i11bUJII1MKYTa
SOBHiUJHboroTepTs:l MaTepial1iB, UlO 06p0611s:lIOTbCfl.

CYTb KOPIl1CHOYMOAel1i nOflCHlOeTbCs:lKpeCl1eHHs:lMII1,Ae nOKasaHO:
Ha epir. 1 - KOHcTpyKTII1BHacxeMa nOApi6HIOBaHa c~nKoro MaTepial1Y;

35 Ha epir. 2 - nepepia A - A Ha epir. 1.
3anponoHoBaHIo1~ nOApi6HIOBa~ ClI1nKOrOMaTepial1y CK11aAaeTbCfl is saBaHTa>t<yBal1bHoro 6yHKepa

1 s A03aTopoM 2, AO flKoro np~eAHaHII1H Kopnyc 3 nOAaBal1bHoro npll1CTpolO (epir. 1). Kopnyc 3 sa
AonOMorolO UJapHipHoJ onopll1 4 i rBII1HTOBOroMexaHiaMy 5 SMoHTOBaHII1HHa CTaHII1Hi6. Ao Kopnycy 3
npll1e:AHaHII1~Kopnyc 7 po60~o'i KaMepll1 nOApi6HeHHs:l, AO s:lKoT SOSHi S ~eHTpal1bHi~ ~aCT~Hi

40 npll1Kpinl1eHlI1101el1eKTpOnp~BiA 8. Ha BlI1xiAHOMYBaIlY 9 el1eKTpOnpll1BoAY 8 BCTaHOSl1eHII1~nl1aCKII1~
Hi>K10. Mi>K KopnycoM nOAaBal1bHoro npll1CTpolO 3 i KopnycoM 7 po6o~oJ KaMepll1 nOApi6HeHHfl
SCTaHOBl1eHa sMiHHa nepepoposaHa npoTlI1piaal1bHa n11aCTII1Ha11 S oT.BopaMII1 12 B~KOHaHII1M~
pflAaMII1(epir. 2).

no SCbOMY nOnepeYHoMy nepepisy Kopnycy 3 nOAaBal1bHoro np~cTpolO, BSAOB>K ~oro
45 nOSAOS>KHbOJoci 13, flpyCHO sCTaHosl1eHi >Kol106~aCTi HanpflMHi 14 niA KO>KHII1HOTBip 12

npoTlI1piaal1bHOJnl1aCTII1HII111. B HII1>KHiH~acT~Hi Kopnycy 7 p06oYoJ KaMeplil nOApi6HeHHs:l BII1KOHaHliI~
BlI1xiAH1I1101naTpy60K 15, yepea s:lKII1HnOApi6HeHII1~ MaTepianHaAxoAliITb AO 6yHKepa rOTosoJ npoAYK~iY
16.

niA ~ac P060TII1 nOApi6HlOsa~a CliInKII1~ MaTepial1 is saBaHTa>t<yBal1bHoro 6yHKepa 1 ~epes
50 AosaTop 2 HaAxoAliITb AO Kopnycy 3 nOAasal1bHoro np~cTpolO, flKII1H sa AonOMorolO rBII1HTOBOrO

MexaHisMy 5 BCTaHOBl1lOlOTbBiAHOCHOCTaHliIHII16 niA KYTOMa., 6i11bUJliIM KYTa aosHiUJHboro TepTfl
MaTepial1Y, UlO o6po611s:leTbCs:l.3a paxyHoK ~boro BlI1xiAHII1HMaTepiaJ1 caMonl1~HHO nepeMiUlyeTbcfl
nOs:lpycHoSCTaHOSl1eHliIM>Kol106~aCTliIM Hanps:lMHII1M14 AO OTBOpis 12 npoTlIIpisal1bHol' nl1aCTliIHlII11.
niA ~ac pyxy MaTepial1Y >Kol106~aCTi HanpflMHi 14 OpieHTYIOTb npoAoBryBaTi ~aCT~HKliI BliIxiAHoro

55 MaTepial1y (Hanpll1K11aAnpoAoBryBaTi sepHa) 6i11bUJOlOsicclO B3AOS>K>K01106KiB.B TaKoMy n0110>KeHHi
yci 4aCTII1HKII1(sepHa) npoxoAflTb ~epea OTBOplil 12 npoT~piaal1bHoJ nl1aCTliIH~ 11 i nepepiaalOTbcfl
HO>KeM10. nplilYOMY poaMip siApiaaHlI1x ~aCTOK aa TaKoJ opieHTOBaHOJ nOAa~i npaKTII1~HO 6YAe
OAHaKOBMit.nOApit5HeHMA MaTepiaJ1 I.fepe3 8MXiAHIo1~naTpy6c)1( 15 HSAXOAMTbA06yHKepa ·roroeoY
nPOAYK4iY 16.



niArOTOBKS nOApi6HIOBS~S C~nKOrO MSTepisI1y AO P060T~ BKI1IO~Se BCTSHOBI1eHHR nepepOpOBSHOY

3MiHHO'i npoT~pi3SI1bHOY nI1SCT~H~ 11 i3 He06xiAH~M~ P03MipSM~ OTBOpiB 12 i BCTSHOBI1eHHR KYTs <X
HSX~I1Y Kopnycy 3 nOASBSI1bHOrO np~CTpolO BiAHOCHO CTSHI1HI1. CIliA BiAMiTI1T~, ~o npM

BCTSHOBI1eHHi KyrS <X MeHWI1M KyrS 30BHiwHboro TepTR MSTepisI1y, ~o 06p06I1RSTbCR, BiH 6YAe
5 3SCTPRBST~ HS >K0I106~SCT~X HSnpRMHI1X 14 nOASBSI1bHOrO npl1CTpOIO, S np~ HSAMipHOMy 36iI1bWeHHi

KyrS <X 3MeHwYBsTI1MeTbcR OpiSHTyBSI1bHS CnpOMO>KHiCTb >K0I106~SCTI1X HSnpRMHI1X 14, XOY
WB~AKicTb pyxy MSTepisI1y no HI1X3POCTSTI1Me(i npoAYKTI1BHicTb Te>K 3POCTSTI1Me).

npOAYKT~BHiCTb nOApi6HIOBSYS peryI1lOeTbCR A03STOpOM 2, S BeI1I1YI1HS ~SCTOK nOApi6HeHoro
MaTepiaI1y • WBI1AKicTIO Pyxy HO>KS10 3a paxyHoK eI1eKTpOnpMBoAs 8.

10 • 3snponoHoBsHI1~ nOApi6HIOBS4 Cl1nKOrO MSTepisI1Y npI1ASTHI1~ AIlR BI1KOPI1CTSHHR B
KOM6iKOPMOBi~, xspYOBi~ i epspMslIeBTM4Hi~ npOMI1CI10BOCTi np~ nOApi6HeHHi Cl1nKMX MaTepisI1iB AO
3aAaHI1X P03MipiB 6e3 n0I10BI1HHI1X eppaKlIi~.

B A>KepeI1Sx iHepopMalliY nOApi6HIOBSYiB Cl1nKI1X MSTepisI1iB 3 TSKI1MI1 03HSKSM~ He BCTaHOBI1eHO,
TOMy npOCMMO HSASTM ~OMY npSBOB~~ 3SXMCT.
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