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Cnoci6 ypapHoro pgpobneHHs BkMYae nogady Matepiany Big 3aBaHTaXyBamnbHOI iKW OO0
pO3BaHTaXyBasbHOI LLiNMHN, PyNHYBAHHS KYCKIB MaTepiany poboynm opraHom, pO3TallOBaHUM Haf
po3BaHTaXyBanbHOK LUINUHOK. 3O0BHILLHIN KOHYC 3AINCHIOE MfiocKonapanerbHi KONMBaHHA, siki €
CYMOIO [ABOX PYXiB - MNOCKOrO HEMOBHOMOBOPOTHOrO B FOPWU3OHTArbHIN MAOLWUHI i BEPTUKaNbHOro
pyxXy Yy OPOHTanbHiA NNOWMWHI, @ BHYTPILWHIA KOHYC 34IACHIOE MPUMYCOBI NOCTynanbHi HOpManbHi
KONMMBaHHS y3[0BX BEPTUKANbHOI Oci Apobapku.
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KopucHa mogenb Hanexutb Ao cnocobiB yaapHOro ApobneHHs cunyynx matepianis i Moxe 6ytu
BMKOPUCTaHa B TipHMYOPYAOHINA, MeTanypriviHin, GyaiBenbHin Ta iHWKMX 06nacTsix NpoMUCNOBOCTI, Ae
HeobXxigHe nogpibHEeHHs cunydnx maTepianis.

Bigomnii cnoci6 ygapHoro ApoOrneHHsi, npu SKoMy Kycku nopig abo pya, Wo nogaklTbest no
3aBaHTaXyBanbHil NOXWAIMA NAOLWMHI, PYWHYIOTb MEPBMHHMM YyO4apHUM 3ycunnsam, noTiM niggarTb
noJanblioMy ApPOOGMEHHI0 CUHXPOHI30BaHUM BTOPUHHMM YAAPHUM 3YCUIIAM, MPU LbOMY BEKTOP
BTOPMHHOIO YAAQPHOro 3yCunnsi HanpaeneHun y 6ik Noxunoi 3aBaHTaXKyBallbHOI MMOLWMHM ONs
CTBOPEHHS 3aMKHYTOro KpyroBoro pyxy martepiany [3asska Pocii Ne 2005127185, MINK B02C 13/00].

Heponikom cnocoby € Te, wo BiabyBaeTbCA 3iTKHEHHA 3 Gunamu Apobapku NPaKTUYHO BCbOrO
mMaTepiany, sikuin NoAaeTbCH, Xo4a Npu ApOOMeHHi, Hanpuknag, pygHoro marepiany, B MOro cknagi
MOX€E 3HaXOAMUTUCb [OCTaTHbO BenuKa KiNbKiCTb ppakuii 3 po3MipaMn MeHLUe, HiX LMpuHa
poO3BaHTaXyBarnbHOI LWiNMHW, TOBTO Takux, ki He noTpebylTb noapibHeHHs. Kpim Toro, npwu
NonyTHOMY HaHECEeHHi yaapiB MOXNUBMIA Buxig 3 pobapku KycKiB, pO3Mip SIKUX NEPEBULLYE LUNPUHY
po3BaHTaXyBarnbHOI LWinuHW. 3a3HadeHi 06CTaBMHM NpU3BOOATL A0 nepenoapibHeHHs maTepiany,
nepeBuLLEHHSA BUTPAT EHEprii Ta CKOPOYEHHS CTPOKY eKkcniyaTauii Apobapku, a Takox Npu3BogaTb 40
3HWKEHHS SIKOCTi APOBEHHS 3a paxyHOK MOXIMBOIO BUXOAY KPYNHOrabapuUTHUX KyCKiB.

Bimomnii cnocib ygapHoro opobrieHHs, sikuiA BKMOYae nogadvy martepiany no 3aBaHTaXyBalbHil
NNowmHi 'y Oik po3BaHTaxyBasibHOI LWiNMMHW, PYMHYBAHHSI KycKiB MaTepiany pobouMm opraHom,
pO3TallOBaHMM Haf, pO3BaHTaXyBasibHOK LUiMMHOKW, NPMYOMY NOTIK MaTepiany Ha 3aBaHTaXKyBaslbHil
NAOWMHI  PO3raHsalTb Y HanpsiMKy pPO3BaHTaXyBalbHOI LWiAMHW 3i  LUBWAKICTIO PO3roHY, SKY
BM3HavaloTb MaTteMaTudHum Bupasom V=Q/bh, ge: Q - o6'eMHa NpoayKTUBHICTb Nnogadi maTepiany; b -
LWMpUHa noxurnoi nauTu; h - wupmHa posBaHTaxyBamnbHOI WinMHu. Kpim Ttoro, pobodomy opraHy
3abe3nevyloTb HaNPSMOK yaapy 3yCTPiYHUI pyXy NOTOKYy MaTepiany npu nonepeaHbLoOMy NOro PO3roHi
[MaTeHT Ne 87351, Ykpaina, MK BO2C 13/00, Bron. Ne 13, 2009 p.].

Heponikom cnocoBy € Te, WO HEMOXNMBO OpraHidyBaTh nepexia TOBCTOro Lwapy Kyckis maTepiany,
WO PYyXaeTbCa MO KOHBEEPHIN CTPidLi, B TOHKWIK LWAp PIBHUA LUMPUHI PO3BaHTaXXyBanbHOI LiNNHK
rpasiTauinHMM cnocoboM Ha MOXMIii NOBEPXHi, B pe3ynbTaTi Yoro poboumn opraH (6una) gpobapku
Oyane nepenoppibHOBaTK MaTepiarn, a B ApyroMmy BapiaHTi peanisauii cnocoby ygapHoro nogpibHeHHs,
KON KyCKW MaTepiany po3raHsalTb MfackuM CTPIYKOBMM KOHBEEPOM aX [0 pO3BaHTaxXyBalbHOI
WiNuHW, Hag koo 00epTaeTbCsa 3 BUCOKOK LUBUAKICTIO poboyumn opraH (6una) gpobapku, TO TepMiH
cnyxbu Takoi KOHBEEPHOI CTpiukM Oyde nuile Kinbka roguH, a 3 ypaxyBaHHSM yAapiB Mo Hil Kyckis,
Lo BigniTaloTb BiA BiAOIMHOT NANTN, MOXNNBO | MEHLLIE.

Bigmomnii  Takox cnocid ymapHoro [OpobnieHHs, WO BKMAYAE nogady Matepiany Big
3aBaHTaXyBanbHOI BOPOHKM 00 PO3BaHTaXyBarnbHOI LWiNNHW, PYWHYBaHHS KyCKiB MaTepiany poboyum
OopraHom, posTalloBaHWM Hapj pO3BaHTaXyBanbHOK LWINWHOK, MPUYOMY YBeCb BXiAHWWA MaTtepian
NnodaeTbCA B MNpuUMAMarnbHYy KinbLeBY BOPOHKY, LIO PO3LMPKETLCH, LIMPUMHA $KOI 3abesnedvye
pO3yLLiNbHEHHSA KyCKiB MaTepiany i BiflbHe NPOXOOXXEHHS Yepes3 po3BaHTaXyBanbHy LWinMHy apobapku
KyCKiB, L0 He mignsaraiTb ApPOOMeHHIo, Ta ranbMyBaHHA B PO3BaHTaXyBasbHill LiMWHI HaBiTb OO
3YMUHKN KYCKIiB, PO3MIpU SIKUX NEPEBULLYIOTb LLUMPUHY PO3BAHTaXyBarnbHOT WiNWHKU, NPU LIbOMY eHepris
yOoapy Bif KOHTaKTy KOHYCHMX MOBEPXOHb MiOBOAMTBLCS TiNlbKM 4O KYCKIB, WO NignarawTb ApobneHHo,
NpuvYOMy EHeprisi, sika nepefaeTbCsl TakMM Kyckam MaTepiany Bif, MOBEPXOHb BHYTPILIHBLOIO i
30BHILUHBLOrO KOHYCIB Apobapku, NepeBuLLYE EHEPril0 PYMHYBAHHA KycKa, Npu OOHOAKTHi B3aemopii
Kycka, Lo nigndrae apobneHHto, 3 noBepxHsMu KoHyciB gpobapku [[MateHT Ne 93392, Ykpaina, MIMK
B02C 13/00, Bton. Ne 18, 2014 p.].

Heponikom Bigomoro cnocoby € BMCOKa eHeproeMHICTb npouecy ApobrieHHs, ockinbkn obnasa
ApPOOUNBHUX KOHYCK OpOBapKM 34iNCHIOTb BUCOKOYACTOTHI KONIMBAHHS, Ha L0 BUTPAYaeTbCs 3HAYHa
€Hepris Ha mogonaHHsA AilyYnx cun TepTd Yy MigwunHukax BibpaTtopis, nponopuinHa KyTOBiN 4acToTi
KONMMBaHb B TPETIA CTyMNeHi, B TOM 4ac SK peanbHUN akT gpobrieHHsa BiaOyBaeTbCsl OAHOYACHO 3a
YMOBW 3aLLEMIIEHHS KyCKa, L0 OPOOUTLCS, B LWIMIMHU MK MOBEPXHSAMU APOOUNBHUX KOHYCIB.

B ocHOBYy KOpWUCHOI Mofeni, Lo 3asBMSIETbCS, MOCTaBfeHa 3ajada 3HWKEHHSI eHEepProeMHOCTI
npouecy ApobneHHs 3a paxyHOK YAOCKOHaNeHHs BibpauiHux pyxiB pobo4ymnx opraHis.

BHMXEHHA eHEepProeMHOCTI npouecy ApoOneHHss Moxe OyTu peanizoBaHO 3a pPaxyHOK 3HWDKEHHS
4YacTOTU KONMMBaHb 30BHILIHLOrO KOHyCa TakmMM YMHOM, LWOO aKkT pyvHyBaHHSA BigOyBaBCA TiNbku B
MOMEHT CMiNbHOro BMJIMBY 30BHILLHLOrO Ta BHYTPILLIHLOIO KOHYCIB Apobapku Ha KycoK, WO ApobuTbCS.
Ons uboro HeobxigHO i AOCTaTHbO HadaTW 30BHILUHBOMY KOHYCy Apobapku nrockonapanenbHi
KONMMBaHHS, siki € CyMOK OBOX PYXiB - MIIOCKOTO HEMOBHOMOBOPOTHOMO (NepiognyHoro o6epToBoro) B
rOPM3OHTArbHIN MNIOWMHI | BepTUKANbHOrO pyxy Yy QPOHTamnbHIA (BEepTUKanbHIN) MMAOWMHI - i
3abe3neynTn HopMarbHi (BepTUKarbHI) KONMMBAHHSA BHYTPILWHBOIO KOHyca. Mpy UbOMYy KOHTaKT KYCKIB,
wo gpobnatebes, 6yae BigbyBaTtucs Tinbku npw 36iry HanpsMKiB pyxy (Cvun iHepuii) BHYTPILIHLOrO Ta
30BHILLHbOMO KOHYCIB.



10

15

20

25

30

35

40

45

50

55

UA 97965 U

lMocTtaBneHa 3agada BMPIWLYETHCS TUM, LWO CNoCi® yaapHOro ApobreHHs, Sikuin BKMoYae nogady
MaTepiany Bi4 3aBaHTaxyBanbHOI MKW OO pPO3BaHTaXyBaNbHOI LWiIMWHKW, PYMHYBAHHA KYCKIB
MaTepiany pobo4MM OpraHom, pO3TallOBaHWM Had PO3BaHTaXKyBalbHOK LWIMIMHOW, Mae CyTTEBI
BiAMIHHOCTI, 9Ki nonsiraloTb Y TOMY, WO 30BHILLHIN KOHYC 34iMCHIOE NNocKkonapanenbHi KoNnBaHHS, SKi
€ CYMOI0 OBOX PYXiB - MMOCKOr0 HEMOBHOMOBOPOTHOrO B MOPW3OHTArbHIN MMAOLLMHI i BEPTMKANbHOIo
PYXy Y (PpOHTanbHiN NAOLWMHI, a BHYTPILHIA KOHYC 30iACHIOE MPUMYCOBI NOCTYNanbHi HOpMarbHi
KONMBaHHS y300BX BEPTUKASbHOI OCi Apobapku.

Cnocib 34iCHI0ETLCA HACTYMHUM YMHOM.

YBecb BXigHUM maTepian, Hanpuknag, pyaa, nogaeTbCa B NpuMUManbHy KinbLeBY MilKy KOHYCHOT
apobapku, saka poswupioetbca.  LupuHa  kinbueBoi  nivku  3abe3nedyye  po3yLUiNbHEHHS
(po3nyLyBaHHs) KyckiB MaTepiany i BifibHe MPOXOMXEHHSI Yepes3 pPOo3BaHTaXyBamnbHY LUINMHY KOHYCIB
apobapku KyckiB, WO He nignsaralnTe ApOo6MneHHI0, 30BHIWHIN  KOHYC Apobapkn 34iNcCHI0E
nnockonapanenbHi KOMMBaHHSA, $SKi € CyMOK [BOX PpyXiB - MNJIOCKOr0 HEMNOBHOMOBOPOTHOrO
(nepioanyHoro o6epToOBOro) B rOPM3OHTANbHIN NMOLWMHI | BEPTUKANbHOrO pyxy Yy (ppoHTanbHIn
(BepTMKanbHin) MAOWMHI, a BHYTPIWHIA KOHYC 3AiNCHIOE MNPUMYCOBI NOCTyNanbHi HOpMarbHi
(BepTuMKanbHi) KonMBaHHA Y3[40BX BepTuKanbHOi oci gpobapku. Kycku, siki nignaratoTe OpobreHHto,
ranbMylTbCS B PO3BaHTaXyBallbHIM LWiNMHI MK KOHycaMu OpobapkM HaBiTb OO0 3YMUHKM KYCKIB,
pPO3MipK AKMX MEPEBULLYIOTb LUMPUHY PO3BaHTaXyBamnbHOI LWiNWHW, NpU LbOMY €Heprisa yaapy Bifg
KOHTaKTy KOHYCHMX MOBEPXOHb MNiABOAUTLCA TiflbKM A0 KYCKiB, WO MignAratoTe ApobneHHIo, npuyomMy
eHeprid, sika nepefacTbCa TaKMM Kyckam maTepiany Big NMOBEPXOHb BHYTPILUHbOMO i 30BHILUHBOrO
KOHYyCiB Opobapku, NepeBuLLYyE €Heprilo pyvHYyBaHHSA KycKa, Npu OAHOAKTHIM, To6TO OaHOpas3oBin,
yOapHin B3aemogii Kycka, Wwo nignsarae ApobneHHo, 3 NOBEPXHAMU KOHYCIB Apobapku. TaknuMm YnHOM,
APOBNEHHI0 NiANAraTb TiMbKM KYCKW, PO3MIP SKUX NEPEBULLYE LUMPUHY PO3BAHTaXYBamnbHOI LLiNUHN.

Mpuknag peanisadii cnocoby moxe 6yTn NosscHeHMn Ha poboTi KOHYCHOI BiGpauinHoi Apobapku.

Ha dir. 1 nokasaHum po3pi3 KOHYCHOI BibpauinHoT Apobapku, a Ha ir. 2. - BuA 3Bepxy Ha dir. 1.

KoHycHa BibpauinHa gpobapka, MiCTUTb NpuUiAManbHy NirKy 1, 30BHILWLHINA 2 | BHYTPILWHIA 3 KOHYCH,
CTaHuHy 4, NpyXuHKU 5 i 6, BibpaTopn 7, BCTAHOBSEHI HA 30BHILLHLOMY KOHYCI 2, Ha BHYTPILLHIA KOHYC
3 oogaTkoBO BCTAHOBIIOKOTL BibpaTopu 8, WO CaMOCUHXPOHI3YIOTLCS, TakK L0 BOHM QOPMYHOTb NiHiMHI
BEpTUKanbHi KONMMBaHHSA, [OBa BiOpaTopyM 7 30BHIWHBOMO KOHYCYy 2 pO3TaLIOBYOTb OMO3UTHO
BEpPTUKAnNbHOI OCi Apobapku, Tak, Lo MO34OBXHSA BiCb BiOpaTOpiB HaxuneHa nig roctpMm KyToM Oo
NO340BXHbOI OCi 30BHILLUHBOIO KOHYyCa 2, NpMYOMy NO340BXHI OCi BiOpaTopiB 7 30BHILLUHBOrO KOHyca 2
NMOBEPHEHI nNif OA4HAKOBMM KYyTOM A0 MWOro OcCi, ane B Ppi3Hi OOk, Tak WO BOHW (QOPMYHOTb
nnockonaparnernbHi KONMBaHHS.

KoHycHa BibpauinHa gpobapka npautoe HaCTyNnHUM YUHOM.

3Bepxy B Apobapky 3aBaHTaxyloTb KYCKW, Hanpuknag, pyau, poamipom 0-240 mm Ans oTpyMaHHsA
B MaKCMMarbHil KifbKOCTi Tak 3BaHOro "AOMeHHOoro kycka" posmipom 30-60 MM, Skuin Npu3HaYeHun
ANsi NPOMMBAaHHS ropHa JOMEHHOI nevi. BxigHun matepian mae HacTynHWIA rpaHyNoOMeTPUYHUA CKNaa;:
dpakuia -30 MM - 20 %, dpakuisg 30-60 mm - 30 %, dpakuia +60 MM - 50 %. Y npurimManbHiv ningi 1, B
pesynbTaTi po3yLinbHeHHsa BXigHOI pyau, dpakuii -30 mm i +30...-60 MM TpaH3UTOM €BaKyTbCA
yepes Kamepy ApobrneHHs. B pesynbTaTi nnockonapanenbHUX KONMMBaHb 30BHILLIHBOIO KOHyca 2, siKi
dopMytoTb BibpaTopu 7, a TakoX NiHIMHUX BepTMKaNbHUX KOMMBaHb BHYTPILHBOIMO KOHyca 3, 3a
gonomoroto BibpaTopiB 8, kycku pyan +60 mMm OpobGnATbCA OAHOPA30BUM yAAPHUM 3yCUNNaM, Y
pes3ynbTati oTpMMyeMo aogatkoBo 8 % dpakuii -30 mm Ta 42 % dpakuii +30...-60 mm. B kiHUeBoMy
pes3ynbTati oTpumMyTb 72 % 3agaHoro knacy ("gomeHHoro kycka") i 28 % pyau, siKky HanpaensiloTb Ha
noganbluy nepepobky, Hanpuknag, And OoTPMMaHHA arnomepauiiHoi pyau. lNpu ubomy y ABa pasu
3HWXKYETBCA EHEPrOEMHICTb KOHYCHOI BibpauinHoi gpobapku.

TakvM YMHOM, 3anpONOHOBaHMIA CNOCIO A03BONSE 3HU3UTUN EHEPrOEMHICTb NpoLecy ApobeHHs 3a
paxyHOK yOOCKOHaneHHs BibpauinHmx pyxiB poboymx opraHis gpobapku.

®OPMYJA KOPUCHOI MOJEN!I

Cnoci6 ypgapHoro gpobneHHs, WO BKMoYae nogadvy marepiany Bid 3aBaHTaXyBaslbHOI NiMku [O
pO3BaHTaXyBarbHOI LWiNMHW, PYMHYBaHHA KYCKiB mMaTtepiany pob6o4vMM opraHoM, po3TalloBaHUM Hap
pO3BaHTaXyBarnbHOK LLUIMIMHO, SKUA BiAPISHAETBCA TWM, WO 30BHILIHIN KOHYC 34iACHIOE
nrockonapanenbHi KOMMBaHHSA, SAKi € CyMOK [BOX pPYXiB - MMOCKOr0O HEMOBHOMOBOPOTHOIO B
rOpPU3OHTanNbHIN MNAOWMWHI | BEPTMKaNbHOrO pPyxy Yy (PpOHTanbHIN NAOLWMHI, @ BHYTPILHIA KOHYC
3[iMICHIOE NPUMYCOBI MOCTYNarnbHi HOPMarbHi KONMBAHHS Y340BX BEpTMKAIbHOI OCi Apobapku.
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