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(57) PeepepaT:

YHiBepCaJlbHe peWeTO 3 npRMOKYTHIIIMIII OTBOpaMIII MicTIIITb p060Yy nOBepXHIO 3 BIIIKOHaHIIIMIIIpRAaMIII
npfiMOKyrHIIIMIII OTBOpaMIII i Hep060Yy yaCTIIIHY no KpaRX AJlR KpinJleHHR pewiT B pewiTHlllx CTaHax
3epHOOl.lIIICHIIIXMaWIIIH. HaA n03AOB>KHiMIII OCRMIII PRAiB npRMOKYTHIIIX OTBOpiB P06040"i nOBepxHi
peweTa BCTaHOBJleHi HanpRMHi, BIIIKoHaHi i3 nPYTKiB WIllPIIIHOIO, MeHWOIO WlllplllHIII npRMOKYTHIIIX
OTBOpiB i 3aKpinJleHIIIX no KpaRx Ha nonepel.llllHaX, RKi 3a AonoMorolO, HanplllKIlaA, rBIIIHTOBIIIX
MexaHi3MiB BCTaHOBJleHi Ha Hep06oYi~ l.IacTIIIHi peweTa.

9/

I.l)
0')
I.l)
CO,...,...
<C
::::>



KoplllCHa MO,Qenb Hane>KIIlTb ,QO TeXHi4HIIlX 3ac06iB p03,QineHHR ClIlnKIIlX MaTepianiB 3a pi3HIIlllelO
TOBI.1.IIIlHIIlIx KOMnoHeHTiB i MO>Ke 3acTOcoBYBaTIIlCb ,QnR niCnR3611lpanbHoI 06p06KIIl 3epHOBo'i 4aCTIIlHIIl
BpO>KalO B CinbCbKOrOcnO,QapCbKOMY Billp06H IIIllTBi, Xap40Bi~, epapMalleBTlIl4Hi~ Ta XiMi4Hi~
npOMIIlCnoBocTi.

Ha~6nlll>K4I1lM aHanOrOM e Tpa,QlIllli~He p03,QineHHR KOMnOHeHTiB 3a pi3HIIlllelO Ix TOBI.1.IIIlHIIlHa
peWeTaX 3 npRMOKYTHIIlMIIl OTBOpaMIIl, RKi CKIla,QaIOTbCR 3 P06040I nOBepXHi Ha RKi~ pR,QaMIIl
BIIlWTaMnOBaHi np5lMoKyTHi OTBOplll p03TaWOBaHi 6inbWOlO BicCIO B3,QOB>KHanpRMKy pyxy MaTepiany,
1.1.1006p06n5leTbC5l, a no KpaRX 3anlllwaeTbCR Hep0604a 4aCTIIlHa peweTa, RKOIO BOHO KpinlllTbC5l B
pewiTHIIlX CTaHax 3epH00411lCHIIlX MaWIIlH [1, 2]. TaKi peweTa Ha,Qi~Hi, ,QoBroBi4Hi i npocTi B
eKcnnyaTalli"i, ane eepeKTIIlBHicTb p03,QineHH5l cYMiwe~, oc06nlllBo wlIlplllHa KOMnoHeHTiB 5lKIIlX 3Ha4HO
nepeBlIll.1.lye Ix TOBI.1.IIIlHY,H1Il3bKa.

3Ha4Ho BIIlI.1.lY4iTKicTb p03,QineHH5l 3a pi3HIIlllelO TOBI.1.IIIlHIIlKOMnoHeHTiB 3a6e3ne"lYIOTb peweTa 3
np5lMOKYTHIIlMIIl OTBopaMIIl, Ha P0604i~ nOBepXHi RKIIlX, Ha MiClli "laCTIIlHIIl np5lMOKYTHIIlX OTBOpiB,
BIIlKOHaHi np5lMOKYTHi Bill nYKIl i plllepni iHTeHClIlepiKaToplll-cnpRMoByBa4i. Pill epn i Cnp5lMOBYIOTb HaciHH5l B
OTBOplll, p03TawoBylO411l Ix nonepe4Hy Bicb 6nlll3bKo 860 nepneH,QIIlKynRpHO ,Qo p06040I nOBepxHi [3].

SIIlXO,Q5l411l3 TOro, 1.1.10B 3ane>KHOCTi Bi,Q nOnO>KeHH5l HaciHIIlH B MOMeHT nOTpann5lHHR Ix B OTBOplll
peweTa BIIl3Ha4aeTbCR wlIlplllHa npRMoKyTHlIlx OTBOpiB He06xi,QHa ,Qn5l eepeKTIIlBHoro p03,QineHH5l

cyMiwi, a caMe nonO>KeHHR HaciHHR 3ane>KIIlTb Bi,Q cniBBi,QHoweHHR WIIlPIllHIIl HaciHH5l T8 BIIlCOTIIl i
epOPMIIl plllepni, TO nplll He3MiHHIIlX napaMeTpax plllepni i OTBopiB peweTa eepeKTIIlBHe p03,QineHH5l He
MO>KIlIllBe, HaBiTb nplll 3Ha4Hi~ HOMeHKIlaTypi TaKIIlX peWiT.

S OCHOBy KOplllCHOI MO,Qeni nOCT8BneHa 3a,Qa4a ni,QBlIll.1.leHHReepeKTIIlBHOCTi cenapalliI HaciHHeBlIlx
cYMiwe~, 3a pi3HIIlllelO TOBI.1.IIIlHIIl Ix KOMnOHeHTiB, 3a paxyHoK 3MiHIIl napaMeTpiB nonepe,QHboro

Cnp5lMyBaHH5l KOMnoHeHTiB B OTBOplll peweT8 Ta p03MipiB caMIIlX OTBOpiB.
,Qn5l BlIlpiweHH5l nocTaBneHoI 3a,Qa"li peweTO 3 np5lMOKYTHIIlMIIl OTBopaM III, 1.1.10MicTIIlTb p060"ly

nOBepXHIO 3 BIIlKOH8HIIlMIIl p5l,QaMIIl np5lMOKYTHIIlMIIl OTBOP8MIIl i Hep0604y "l8CTIIlHY no Kpa5lX ,Qn5l
KpinneHH5l pewiT B pewiTHlIlx CTaHax 3epH00411lCHIIlX MawlllH, 3ri,QHO 3 KOPIllCHOIO MO,QennlO, Ha,Q

n03,QOB>KHiMIIlOC5lMIIl p5l,QiB np5lMOKYTHIIlX OTBopiB P06040I nOBepXHi peweTa BCT8HOBneHi Hanp5lMHi,
BIIlKOHaHi i3 nPYTKiB WlIlpIllHOIO, MeHWOIO WlIlplllHIIl np5lMOKYTHIIlX OTBOpiB i 3aKpinneHIIlX no Kpa5lX Ha
nOnepe"lIllHaX, 5lKi 38 ,QonOMorolO, HanpIllKIla,Q, rBIIlHTOBIIlX MexaHi3MiB BCTaHOBneHi Ha Hep060"li~
48CTIIlHi peweT8.

CYTb KOplllCHOI MO,Qeni n05lCHlOeTbC5l KpecneHHRMIIl, ,Qe nOKa3aHO: Ha epir. 1 - KOHCTPYKTIIlBH8
cxeMa YHiBepcanbHoro peweTa 3 npRMoKyTHIIlMIIl OTBopaMIIl - BlIlrIl5l,Q 360Ky; Ha epir. 2 - BlIlrIlR,Q
3Bepxy.

3anponoHoBaHa KOHCTPyKlliR yHiBepcanbHoro peweT8 3 np5lMOKYTHIIlMIIl OTBopaMIIl CKIla,QaeTbC5l i3
p06040I nOBepXHi, Ha 5lKi~ BIIlKOHaHi p5l,QaMIIl npRMoKyTHi OTBOplll 1 3 nOnepe"lHIIlMIIl 2 Ta n03,QoB>KHiMIIl
3 nepeMIIl"lKaMIIl Mi>K HIIlMIIl (epir. 1, 2). no Kp85lX peweT8 3 ycix cTopiH e Hep060"l8 "laCTIIlHa 4, ,QIl5l
KpinneHH5l B pewiTHlIlx CTaHax 3epHOO"lIllCHIIlX MaWIIlH. Ha,Q n03,QoB>KHiMIIl OC5lMIIl 5 p5l,QiB np5lMoKyTHlIlx

OTBOpiB 1 BCTaHoBneHi Hanp5lMHi 6, BIIlKoHaHi i3 npyTKiB WIIlPIllHOIO, MeHWOIO WlIlplllHIIl np5lMoKYTHIIlX
OTBOpiB 1. TaK, 5lK n03,QoB>KHi oci OTBOpiB 1 i Hanp5lMHIIlX 6 cniBna,QalOTb y BepTIIlKanbHi~ nnol.1.llllHi, TO
Hanp5lMHi 6 nO,Qin5lIOTb OTBOplll 1 Ha ,QBi piBHi "l8CTIIlHIIl, BIIlKOHylO"llll epyHKlliI n03,QoB>KHix nepeMIIl"lOK 3

,Qn5l lllllX 4aCTIIlH np5lMoKyTHlIlx OTBOpiB. HanpRMHi 6 no Kpa5lX nplllKpinneHi 3HIIl3Y Ha nOnepe"lIllHaX 7.
CaMi nOnepe"lIllHIIl 7 3aKpinneHi H8 Hep060"li~ 4acTIIlHi 4 peweTa 38 ,QonOMorolO, HanpIllKIl8,Q,
rBIIlHTOBIIlX MexaHi3MiB, RKi BKIl104alOTb rBIIlHT 8 3 ,QBOCTOPOHHbOIOpi3b601O Ta nplllnlllBKoM 9 ni,Q KIl104 B

lleHTpanbHi~ 4acTIIlHi i ra~KaM 10 - 3aKpinneHi~ Ha nOnepe411lHaX 7 Ta 11 • 3aKpinneHi 3HIIl3Y ,Qo
Hep06040I 4aCTIIlHIIl 4 peweTa.

niA "lac P060TIIl Ha p060"ly nOBepXHIO 3 npRMoKyTHIIlMIIl oTBopaMIIl 1 nO,QaeTbCR BIIlXi,QHIIl~

MaTepian, 5lKIIl~ nepeMil.1.lyeTbC5l i Hanp5lMHIIlMIIl 6 HaciHH5l 10 Cnp5lMoByeTbC5l B OTBOplll 1. nplll
p03,QineHHi ,Qpi6Horo HaciHHR 12 HanpRMHi 6 rBIIlHTaMIIl 8 onycK81OTbCR HIIl>K"le ,QO p060"lo'i nOBepxHi,

nepeKplllBalO411l 4aCTKOBO OTBOplll 1 (3MeHwyeTbcR p060"la wlIlplllHa OTBOpiB 1) i BIIlCOT8 HanpRMHoI
Ha,Q p060"l01O nOBepxHelO Te>K 3MeHwyeTbC5l, 1.1.103a6e3ne4ye nOBepTaHH5l HaciHH5l 12 TaK, 1.1.106Ix

nonepe4Hi oci p03TawoBYB8nlllcb nepneH,QIIlKynRpHo ,Qo p060"lOI nOBepxHi.

nplll p03,QineHHi KpynHiworo HaciHHR ni,QHiM8IOTbC5l Hanp5lMHi 6 Ha,Q p060"l01O nOBepxHelO peweTa

i P06048 WIIlPlllH8 np5lMOKYTHIIlX OTBOpiB 1 BiACT8Hb Mi>K KP8~HbOIO KP8~KOIO OTBOpy 1 i HIIl>KHbOIO
KpaViKolO H8np5lMHOI 6 36inbwyeTbcR, a T8KO>K 3pocT8e BIIlCOT8 p03Mil.1.leHHR Hanp5lMHIIlX 6 H8,Q

P0604010 nOBepxHelO peweT8. We 386e3ne4ye T8KO>K eepeKTIIlBHe p03,QineHHR KpynHiworo HaciHH5l
6e3 38MiHIIl peweT8.
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lie He Il~we niAs~l.I.Iye eepeKT~sHiCTbcenapa~i"i HaciHHes~x cYMiwe~ 3a pi3H~~elO TOSl.l.l~H~'ix
KOMnOHeHTis,a i cyneso 3MeHwye Heo6xiAHy HOMeHKIlaTYPYpewiT 3 pi3HOlOW~P~HOIOnpS'!MoKyrH~x
oTsopis. CIliA 3a3Ha4~T~, l.I.I0peweTa 3 MaIlOIOW~P~HOIOOTsopis (Hanp~KIlaA, siA 0,6 AO 2,5 MM), S'!Ki
cKIlaAHiwi Y s~roTosIleHHi, AIlS'!3anponoHosaHo"i KOHCTPYK~i"iHe nOTpi6Hi.

5 3anponOHosaHe yHisepcaIlbHe peweTO 3 npS'!MOKYTH~M~ OTsopaM~, np~AaTHe AIlS'!
S~Kop~cTaHHS'!,nicIlS'! He3Ha4H~X peKoHcTPYK~i~,Y cepi~H~x pewiTH~x CTaHax 3epHoo4~CH~X MaW~H
AIlS'!cenapa~i"i HaciHHes~x cYMiwe~ scix CiIlbcbKorocnoAapCbK~x KynbTYP.
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YHisepcaIlbHe peweTO 3 npS'!MoKyrH~M~OTsopaM~, l.I.IOMicT~Tb p0604y nosepxHIO 3 S~KOHaH~M~
20 pS'lAaM~npS'!MoKyrH~M~oTsopaM~ i Hepo604y 4acT~HY no KpaS'!xAIlS'! KpinIleHHS'!pewiT s pewiTH~x

CTaHax 3epHoo4~CH~X Maw~H, S'!Ke BiApi3HJI&TbCJI T~M, l.I.I0 HaA n03AOS>KHiM~OCS'!M~PS'!Ais
npS'lMoKyrH~x OTsopis P06040"i nosepxHi peweTa sCTaHosIleHi HanpS'!MHi, s~KoHaHi i3 npyrKis
W~P~HOIO,MeHWOIOW~P~H~ npS'!MoKYTH~XOTsopis i 3aKpinIleH~x no KpaS'!xHa nonepe4~Hax, S'!Ki3a
AonoMorolO, Hanp~KIlaA, rS~HTOS~XMexaHi3Mis sCTaHosIleHi Ha Hepo604i~ 4aCT~HipeweTa.
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