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3 Memoro 3axucmy SHyuKux 286UHMOBUX KOHBEEPIE 8I0 NEPesaHmad;ceHb i Nio8UeHH s
NPOOYKMUBHOCMI MPAHCHOPMYBAHHA 8AHMANCIE NPOAHANIZ08AHO NPUHYUNU (DYHKYIOHYBANHHS
ICHYI0YUX KOHCMPYKYIL 3A8aHMANCYBANLHO-3AXUCHUX HACAOOK mMA I[HWUX 3AXUCHUX Me-
XaHi3Mi8, 1 3anpONOHOBAHO PAYIOHANbHI KOHCMPYKMUBHI pilleHHs. 3anameHmosano, 6Uu20moeg-
JIEHO | eKCNePUMEHMANbHO OOCTIONCEHO 3A8AHMANCYBATILHO-3AXUCHY HACAOKY SHYUKO20 26UH-
moeozco koneeepa. IIposedeno excnepumenmanbHi O0CTIONCEHHA BUOOBHCEHHS CHYUKOT UHEKO-
801 cnipani nio HABAHMANCEHHAM | BCMAHOBIEHO 83AEMO38 30K MidiC ii OehopmayitiHo-cuno-
BUMU MA KOHCMPYKMUSHUMU napamempamu. Bemanosneno, wo eéenuduna i0HOCH020 8U008-
JHCEHHSI WHEKO0B80T CRIpai € cmabilibHO0 | He3HAYHOIO, T OAHUL MUN HACAOKU OOYLIbHO BUKOPU-
cmosyeamu Ha NPaKmuyi, 3 Memoro pe2yio8aHHs 3a30pPie NPOCUNAHH 00 3A8AHMANCY BATILHUX
Mazicmpanei 2HyYKUxX 28UHMOBUX KOHBeEPI8. Takodic 6Cmano6ieno, ujo 0 NepesanmadiCenHs
mMamepianie i3 3HAUHOW PISHUYEIO 8 2YCMUHI KOHCMPYKIMUBHI napamempu Hacaook cio nioou-
pamu  iHOugioyanvHo. Busedeno awnanimuuni 3anexcnocmi 01 BU3HAYEHHSI NApAMempis
HaUbIIbW MUNOBUX OMEOPI6 NPOCUNAHHA HACAOOK OJIsL PI3HUX MUNIE SHYUKUX 28UHIMOBUX KOH-
geepis.

Knrwuoei cnosa: nacaoxa, enyukuii 26Unmosuti KOHEEEP, 3a8aAHMANCEHHS, 3aXUcCm, ne-
PEeBaARMAdNCEHHS, NPOOYKMUBHICMb.

Beryn. ['nyuki rBunToBi KoHBeepu mHpoko (I'TK) BUKOPUCTOBYIOTHCS B CLIBCHKOTOCHO-
JApCbKOMY BUPOOHUIITBI P 3aBAHTAKEHHI CIBAJIOK, IIEPEBAHTAKEHHI PI3HOT'O POy CLIHCHKOTOC-
NOAAPCHKUX CUIKHUX BaHTaXiB Towlo. HaliBaxxiuBimmmu kputepismu ¢pyHkiionyBanas ['TK BBa-
KA€TbCS MPOYKTUBHICTh, EHEPrOBUTPATH Ta BUPOOHMYA 1 eKCILTyarTalliiiHa cobiBapTicTb. Tomy
npu npoektyBanHi I'TK HeoOXi1HO 3a0e3neuyBaTy K HaiOUTBIIO0 TPOTYKTUBHICTD 32 MiHIMAJIb-
HUX BUTpaT yciX BUAIB. BintnoBiaHo ays peanizaiiii e(pekTHBHOrO Npoliecy MepeBaHTAKEHHS Ma-
tepiaiiB 3 gonomororo I'TK HeoOXigHO 3a0e3medyBaTyl iX ONTHMAJIbHE 3aBaHTAXKEHHS, ajle MpH
[IOMY CITiJT BpaxyBaTH, III0 3aBaHTAKEHHsI MaricTpasieH, sike BiAOYBA€ThCS Yepe3 HACaIKH, TO-
BUHHO Ilepe10avyaTy He MOTPAIUISHHS 0 HUX CTOPOHHIX Ta0apUTHUX KYCKOBHX IIPEAMETIB 1 BiOY-
BaTHCS 3 BpaXyBaHHIM 0OMEKEHb 110 TEXHOJIOTTYHOMY 3a0HMBaHHIO MaricTpasei.

[IuTaHHAM TEOPETUUHOr0 OOIPYHTYBAHHS MPOLECY POOOTU T'HYYKUX TI'BUHTOBUX KOH-
BEEPIB, METOJIUK PO3PAXYHKY 1X KOHCTPYKTHMBHO-CHJIOBUX ITapaMeTpiB, PO3pOOKH MPOrpECHBHUX
KOHCTPYKLIH pucBsdeHi podotu A.M. I'puropreBa [5], 5.M. I'eBka [1], P.M. Poratuncekoro [10],
B.C. JloBeiikina [7] Ta iHImMX. Y BIJOMHUX JOCHIIPKEHHAX 0COOJIMBA yBara 3B€pHyTa Ha MUTAHHS
BUOOpY MapameTpiB poOOUYMX OpraHiB i MPOLECIB TPAHCIIOPTYBAHHS BaHTaXIB, IPOTE MpoliemMa
MIBUIIEHHS] NPOAYKTUBHOCTI TPAHCHOPTYBAHHS BaHTAXIB 1 iX 3aXHCTy BIJ] NE€PEBAHTAXKEHb
3aBXK/IU 3QTUILIAETHCS aKTYaIbHOO.

IHocTranoBka npodiaemu. OOrpyHTYBaHHS MapaMeTpiB 3aBaHTAXKYBAIbHO-3aXHCHUX Haca-
JIOK THYYKUX TBUHTOBUX KOHBEEPIB.

PesynbraTi nocaimkennsi. Jlo naiBaxnusimux kpurepiiB podotu I'TK BinHOCATH
IPOAYKTHBHICTh, EHEPrOBUTPATH Ta BUPOOHUYY 1 eKCIUTyaTaliifHy cobiBapTicTh. BiamoBigHo
MPOJIYKTUBHICTh HEOOX1HO 3a0e3neuyBaT SIK HAMOLIBIIO 3a MIHIMAJIBHUX BUTpPAT YCIX
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BUaiB. ToMy A peanizaii epeKTUBHOTO poliecy NepeBaHTAKEHHS MaTepialliB 3 1OIIOMOT 00
ITK HeoOxigHO 3a0e3reyyBaTH iX ONTUMAIbHE 3aBAaHTAKCHHS, ajie MPH I[BOMY CIIiJ
BpaxyBaTy, 10 3aBaHTAXXEHHS MaricTpaeil, sike BiI0yBaeTbcs uepe3 Haca K1, IOBUHHO 3a0€3-
MeYyBaTH 1 HE MOTPAIUISIHHS 10 HUX CTOPOHHIX rabapuTHUX KYCKOBHX IPEIMETIB 1 BijOyBa-
TUCS 3 BpaxyBaHHSAM OOMEXEHb IO TEXHOJOIYHOMY 3a0MBaHHIO Marictpayieidl. BiamosigHo
¢dynkmioHansHe npu3HadeHHs Hacanok [ TK — 6e3nedopmaniitnuii BRIz cripani B MaTepia, ii
Oe3neyHa poboTa Ta 3iHCHEHHS ONTUMAIbHOIO 3aBaHTakeHHS koxyxa I'TK 3a ymoBu 3a-
noOiraHHs SBUIIA NTEPEBAHTAKEHHS TEXHOJIOTIYHOTO XapaKTepy i MOJIOMOK TPaHCIOPTHUX 3a-
co0iB [4]. Hacagku I'TK moainstoThcst Ha HaCAAKU 3 MEXaHI3MOM PETYIIOBaHHS MPOIleCy 3a-
BaHTA)KEHHsI MaricTpayiell (3 peryjabOBaHUMH OTBOpamH) i 0e3 (3 MOCTIHHUMH OTBOpPAMH).
IIpote mie oaHi€r0 GYHKLIE JaHUX MPUCTPOIB € 3aXUCT clipaiell BiJ nepeBaHTaXeHb. Tomy
BOHH MOKYTh OYTH 13 3aII001KHIM MEXaHI3MOM BiJIKJTIOYECHHS T10/1a4i, 3 MEXaH13MOM PeryIIo-
BaHHS [10/1a41 MaTepianty MiJ 4ac MpoLecy TPaHCIOPTYBaHHs 1 63 QPYyHKIIT 3aXUCTY.

Ha puc. 1 300paxkeHO »KOPCTKi 1 THyYKi TBUHTOBI KOHBEEPH, B SKHX 3aBaHTAKCHHS
3MIACHIOETHCS Yepe3 HACa KU 3 HEPeTyIbOBAHUM MEXaH13MOM 3aBaHTaXEHHs MaricTpaieil. Ya-
CTHHA 3 MPEJICTABJICHUX HACA/IOK BOJIOMIIOTh IEBHUM MEXaHI3MOM 3aXHUCTY BiJl IIOTPATUISTHHS
rabapuTHUX KYCKOBUX IPEIMETIB, ajieé yCcl BOHM HE BOJOIIIOTh MEXaHI3MOM pPEryIIOBaHHS
MPOTIKAaHHS MaTepiaiy 10 MaricTpajiei, o MOXKe MPU3BECTH JI0 NEPEeBAaHTAKEHHS KOHBEEPA,
BUKJIMKaHE TEXHOJIOTIYHUM IPOLIECOM.

T pig €

Puc. 1 - T'BUHTOBI KOHBe€PH i3 3aBaHTAKEHHSM Yepe3 HACAIKH
a) [TAT «3aBoa e;1eBaTopHOro0 001aaHaHHs», M. KipoBorpan, http://transport-sv.com.ua; 6) OOO «IIpomcrpoiikomiiexT» Pocis,
http://promstrojkomplekt.all.biz; 8) OO0 «®ona», Binopycis, http://www.flona.by; r) ET «KUCH-UBan Mapunos», Boxrapis,
http://prodajba.net; 1) OOO «TexPecypc», Pocisi, http://www.tehresurs-altay.ru; ¢) OOO T/ «<bM3», Pocis, http://shneka.ru

Jns 3abe3neueHHs HaaiHol Ta mpoaykTuBHOI podotu I'TK i yHemoxuBiIeHHS iX 1o-
JJOMOK, BUKJIMKAHUX K BUIIaAKOBUMH, TaK i SABUIITaMH TEXHOJIOTTYHOTO XapakTepy, H€O6XiI[HO
BUKOPHUCTOBYBAaTH 3aXMCHI Ta perymoBaibHi enemeHTH. Tak y I'TK, 3aBaHTa)keHHS SKUX
3MIIACHIOETHCS Yepe3 HacallKy, He0OXiIHO OKPIM 3aXMCHUX PEIITOK BUKOPUCTOBYBATH PETY-
JIFOI0YI €JIEMEHTH, 1110 3a0e3Medy0Th 00CAT NOTPAIUISIHHA IEBHOTO MaTepialy 10 MaricTpali 3a
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oquHMLIIO Yacy. Lle 3abe3neuyBaTrMe, Npu iX NPaBUIBHOMY BUKOPUCTaHHI, ONTHUMalbHE 3a-
BAHTAXKEHHSI MaricTpajie Ta MaKCUMAaJbHY MPOAYKTHBHICTH MPH TPAHCHOPTYBAaHHI PI3HO-
MaHiTHUX MaTepianiB. Takox y I'TK, 3aBaHTaxeHHS SKHUX 3I1HCHIOETHCS 4epe3 HACAJKY,
MO>KHAa BHMKOPHCTOBYBAaTH 3alloOODKHI €JIEMEHTH, Kl MOXXYTh NPUIIMHSATH 3aBaHTaXKECHHS
MaricTpaii HUILXOM BiIKIIOYEHHS YaCTUHY IIHEKa, SKUH 3HaXOAUTHCS B HacCaIlll, IpU MOTpan-
JISTHH1 10 HEl 3HaYHUX YaCTUH CTOPOHHBOT'O Marepiay, 110 MOXYTh BUKJIMKATH MTOJIOMKHU TBU-
HTa. OKpiM TOr0, 3aBaHTAXKyBaJbHI MPUCTPOi B 0OOB’SI3KOBOMY MOPSIKY OBUHHI OyTH OCHa-
nieHi 3ano0ikauMu Mydramu. Kimacudikaiito 3aXMCHUX MEXaHi3MiB TBUHTOBHUX KOHBEEPIB
IIPEICTABICHO Ha puc. 2.
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Puc. 2 - Knacugikanisi 3aXxucHIX MeXaHi3MiB THyYKHX TBHHTOBHX KOHBe€piB

Binomi kKoHCTpYKIIIT 3aBaHTaXKyBaJIbHO-3aXHCHUX HACaJI0K TBUHTOBUX KOHBEEPIB, OIHC
po0OTH SKHX 3A1ICHEHO B [4], mpencTaBieHo Ha puc. 3. Jlo HeJoMiKiB HACaI0K MPEICTABICHUX
Ha puc. 3.a — puc. 3.B CJiJ BiTHECTH HEMOXIIMBICTh PETYJIIOBAHHS BEIIMYMHU 3aBAHTAKCHHS
KOHBE€Epa, a HacaAKU 300pakeHi Ha puc. 3.1 1 puc. 3.€ € HaITO CKIaJHUMH.

1 3489 0112

Puc. 3 - Koncrpykuii 3aBaHTaKy BaJIbHO-3aXHCHHUX HACAJ0K TBUHTOBUX KOHBeEEPiB
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ToMy Hamu po3poOieHO psf 3aBaHTaXyBalbHO-3axucHUX Hacanok [TK (puc. 4).
Hacasika 306pasena Ha puc. 4.a [8] mictuTh HakoHeunuk 1. I1 3akpinneno B ruyukomy kosxyci
5 3aBanTaxyBanbHOi MaricTpani ['TK. Hanpukinii rHy4koro rBUHTOBOr0 pooo4oro oprasy 3
Ha HWOT0 30BHIIIHROMY KOHTYpI po3MimieHo BTyaky 4. Ilpu mepeBaHTakeHHI Marictpaii Ta
PO3TATYBaHHI THYYKOTO TBUHTOBOTO poOOYOro Oprany 3 mpoXoJIuTh HOro OChOBE 3MIIIICHHS B
CTOpPOHY HAaKOHEUHHWKa 1, mo 3abe3rnedyye 4acTKOBE NMEPEKPHUBAHHS OTBOPIB MPOCUIIAHHSA 6,
3MEHIIYIYH, TUM caMuM, 3aBaHTaxkeHHs [ TK.

Puc. 4 - 3aBanTa:kyBa/IbHO-3aXHCHi HACaJIKH TBHHTOBOI'0 KOHBe€pa

Ha puc. 4.6 300paxeH0 KOHCTPYKIIiI0 3aBaHTaXyBallbHO-3axucHOT Hacanaku [ 'TK 3 ena-
ctuaanM eneMentoM [9]. I Bukonano y BUMIAm rHYUKOTo KOXkKyXa 1 3 pO3MIIIIEeHOI0 Y HHOMY
THYYKOIO T'BHHTOBOIO CIIpauit0 2. 3 THYYKUM KOXKyXOM 1 3'€IHaHO HAKOHEYHHK 3, 110 Mae
KOHIYHY 4 1 IWTIHAPUYHY 5 MOBEPXHI, JIe Ha MIIIHIPUIHINA TOBEPXHI 5 HAKOHEUHHKA 3 BHUKO-
HaHi oTBopH 6. [lo KiHIA rHYy4YKOi TBUHTOBOI cHipami 2, II0 3aXOJWTh B HAaKOHEYHUK 3, 3a-
KpIIUICHO IIAHTOBY BTYJIKY 7, Ha SIKIM PO3TAIIOBaHO €JacTU4Hy cripanb 8. [lanrosa Brymnka 7
KOHTAKTY€ 3 KOHYCOM 9, SKHMii pO3TalIoBaHO y LMJIIHAPUYHINA YaCTHHI HaKOHEYHHUKA 3 1 3a-
KpIIUICHO /10 HOTO KOHIYHOI yacTuHH 4. B mporieci poOoTH CUIIKHMI MaTepian 4epe3 OTBOpH 6
LWTIHAPUYHOI MOBEPXHI 5 HAKOHEYHMKA 3 MOTpAIUIs€e HA THYYKY TBUHTOBY CHipajib 2, KOO
TPAHCTIOPTYETHCS IO THYUYKOMY KOXKYyXy | y 30HY BUBaHTa)KE€HHS (Ha PUCYHKY HE TMOKa3aHO).
ITpu nepeBaHTa)KEHH1 KOHBEEPA, KOJH 3aHATO BEJIMKA KUIBKICTh CUIIKOTO MaTepially moTpan-
JISI€ 10 KOXKyXa 1, MPOXOAUTh PO3TATYBAHHS CHipasi 2 miJI €0 MaTepiary, o TPU3BOIUTH 10
OCBOBOT'0 3MIIIEHHS IIAHTOBO1 BTYJKH 7 y Oik KoHYca 9 1 i po3THCKY, 110 PU3BOIUTH 110 Jie-
dhopwmariii eacTUyHOI cripali 8, sika epeKpruBae OTBOPH 6 1 3MEHINICHHS 3aBaHTaXeHHs. [licis
3MEHIIEHHS 3aBaHTa)KEHHS KOHBEEpa MPOXOIUTHh CTUCHEHHS CIipalli 2 1 MPOIeC TPAHCIIOPTY-
BaHHS CUIIKOTO MaTepiany BiIOYBAETHCS B CTAIOMY PEKHUMI.

Koncrpykuii Hacagok (puc. 4) 103BOJISIOTE €(EKTHUBHO PEryJIIOBATH 3aBAaHTAXKCHHS
Marictpaner ['K 1 3axuimaty iX BiJ MOTPAIUISHHS CTOPOHHIX KYCKOBUX TIPEIMETIB 1 BiJ] TEXHO-
JIOTIYHOTO NepeBaHTakeHHs. [y miATBEep/KEHHST HAIUX TepeadadeHb Oylio BUTOTOBIICHO 1
eKCIIePUMEHTAJIBHO J0CIIHKEHO 3aBaHTaKyBaJIbHO-3axUCcHY Hacaaky [ T'K, 300paxeny Ha puc.
4.a [8]. Il 3aranbuumii BUrISA MpeCTaBIEHO HA PUC. 5, a BUIMIAA HABAHTAXKEHOI CITipali mpu
MPOBE/ICHH] CTATUYHUX JOCIIDKEHB Ta iX pe3yabTaTu Ha puc. 6 1 puc. 7.

Puc. 5 - 3aragpHuii BUIIIsIA 3aBAHTAKYBaIbHO-3aXHCHOT Puc. 6 - 3aranpnuii BUIISIA HABAHTAKeHO] cnipaJi i Tarapuis,
HACAIKH THYYKOI0 TBHHTOBOI0 KOHBeE€pa 1[0 BHKOPHCTOBYBAJIHCH NPH BHKOHAHHS J0CJIi/IZkeHb
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BuxoHaBmu excriepuMeHTaNbHI JOCTIIKEHHS BUAOBXKEHHS CHipaji MmiJ HaBaHTaKEH-
HSM OYJIO BCTAaHOBJIEHO B3a€MO3B’ 130K MIXK ii AeopMaliiiiHO-CHIIOBUMHU Ta KOHCTPYKTUBHUMU
napameTpamu (JOBXKMHa IIHeKa L = 1 M, BUcoTa BUTKa cripani b = 16 MM, TOBIIMHA CIipai
h =3 mm, 30BHIIHIN AiameTp cripani D; = 68 mm; D> = 98 MM; KpOK cripai tpoxi = 59 MM;
tipo2 = 85 MM). IIpu mpoBenieHHI TOCTIKEHb BPaXOBYBAIOCh, 10 MPH MAaKCHUMAJIbHOMY 3a-
MOBHEHH1 BHYTPIMHBOTO pocTopy Marictpail (Dmax = 100 MM, L = 1 M, koedillieHT 3aBaHTa-
KeHHs ¢ = 0,5) pi3HUMH MaTepiajiaMy 3 Pi3HOIO I'YCTHHOIO (Ciib, MICOK, 3€PHOBI) Maca Ma-
Tepiaiy, sKa 3HaXOAUTUMETHCS B IIbOMY 00’ €Mi, KOJTMBAaTUMEThCS Bi 1 Kr 710 8,6 KT.

m, k2
0
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8
7
7 | |
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3
2
7
o
5 ] % 20 25 AL, MM

Puc. 7 - 3aye:kHicTh BeJIMYHHH BilHOCHOT0 BHIOB KeHHs IIHEeKOBOI ciipami AL
BiI Macu migBilmeHoro BaHTa:Ky m NPH 30BHIIIHbOMY AiaMeTpi cmipaui:
1-D;=68 mm; 2 - D2=98 mm

3a pe3ynpTaTaMu AOCHIIKEHb BCTAHOBJICHO, II0 BEIWYMHA BiJIHOCHOTO BHUJIOBKEHHS
mHekoBoi cripani I'TK (puc. 7) € npsMomniHiiiHOO, 1 SKIIO JaHUH TN HACAJKH BUKOPHCTO-
BYBaTH Ha MPaKTHIll, TO BOHA Oy/Je epeKTUBHO PETyIIOBATH 3a30pU NMPOCUIIAHHA /10 3aBaHTa-
KyBanbHUX MaricTpaneid I'TK mns pi3Hux mMartepianiB 3 pi3HOIO TYCTHHOIO 3a0€3MeUyroun 3a-
XHCT CITipalii BiJl IEpeBaHTaKEHb. SIKIIO0 BpaXOBYBaTH BHUAOBKEHHS CHIpaii TOBKHHOK 4—6 M
(parmioHasIbHI KOHCTPYKTHBHI po3Mipu 3aBaHTaxyBanbHuX Marictpaneid ITK), To BoHo mpu
TPAHCIOPTYBAHHI PI3HUX MaTepiajiB PiI3HUMH TUIIAMHU CIIipajiell KOJTUBAaTUMEThCS TPUOIU3HO
B Mexax Bix 10 go 150 M. BianoBigHO MOKHA 3pOOUTH BUCHOBOK, IO JJIsI IEPEBAHTAKEHHS
MaTepialliB i3 3HaYHOIO PI3HUICIO B I'yCTHHI KOHCTPYKTUBHI ITapaMeTpu HAcal0K CIijA MiIou-
paTu 1HIUBIIyaJIbHO.

Buxinnumu ganumu s npoektyBanHs I 'T'K e ioro tun (¢yHKIioHaIBHE TPU3HAYEHHS
3riJJHO BUKOHYBAHUX ONepalliii), IpOAYKTUBHICTb, XapaKTEPUCTUKU TPAHCIIOPTHO-TEXHOJIOT14-
HOTO TIPOLIECY, TUI TEXHOJIOTIYHOTO BaHTaXy (TyCTHHA, KOEQILI€HTH BHYTPIIIHBOTO 1
30BHIIIHBOTO TEPTS, KyT HMPUPOJHOTO BiaKocy) Touo. s 3a0e3neueHHsl MPOTIKAaHHS HOP-
MaJIbHOT'O TEXHOJIOT14HOTO Iporiecy TpaHcnoptyBaHHs [ TK 3 BTaryrouoro marictpamito Heo0-
X1IHO BU3HAYaTH ONTHUMaJIbHI TEOMETPUYHI pO3MIPH OTBOPIB IPOCUIIAHHS HACAJIOK.

[IpoayKTUBHICTh BHBAHTa)KEHHS BIANOBIAHO piBHA MPOIYKTUBHOCTI 3aBaHTaXECHHS
CUIIKOTO MaTtepiaixy. 3ajleXHOCT1 JUJIi BU3HAYEHHS MPOAYKTUBHOCTI TpaHcmopTyBaHHs [TK
IpeaCcTaBiIeHo B [2]. YV BUNAIKy 3aBaHTaKEHHS CUIIKUMX BaHTaXIB 4yepe3 HacajaKy, MPOAYK-
THBHICTh BU3HAYAETHCS 3aJICKHICTIO [3]:

Q3 :k3 'F'nl’l .VS’
ne F — mioma oHOTO OTBOPY; M, — KUIBKICTh 3aBaHTaKyBaJIbHUX OTBOPIB B Hacaili; k; —
Koe(iLIeHT IpOoCUIIaHHs (BpaXxoOBYe BIAHOMIEHHsS po00YOi MJIOLI MPOCUIAHHS /10 3arajlbHofi;
U1 HAcaI0K 3 PO3TAIllOBAHUMU OTBOPAMH NIPOCUIIAHHS Ha BEPXHiH IUIOMKHI k; = 1, U1 IUIIiH-
JPUYHUX 3 pO3TAIlIOBAHUMH OTBOPAMH IPOCUIIAHHS 10 BC1i MOBepXHI uiinapa k; = 0.5...0.7);
V; — MIBUIKICTh IPOCUIIAHHS CUIIKOTO MaTepiaily, sika BUZHA4Ya€eThes 1o popmyii [6]:

V.=4-32-gR>
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ne A — KoedilieHT NPOCUIIaHHS; g — IPUCKOPEHHS 3eMHOTO TSOKIHHA; R — rifjpaBiIiuHuil paniyc
OTBOPY NPOCUIIAHHS HACAIKU (B1AHOIICHHS IUIOIII J0 EPUMETpPaA OTBOPY): JUJISl KPYrjoro oT-
Bopy R =D, / 4, ne D, — niamMeTp 0TBOpPY NPOCUIIAHHSL; Ul KBaJpaTHOro oTBOpY R =a / 4, ne
a — CTOpOHA KBajipara OTBOPY MPOCHUTIAHHS; JJIsl HAacal0K 300paxkeHux Ha puc. 4 R=b L /2 -
(b+ L), ne bilL — BiANOBIAHO MUPUHA 1 JOBKUHA OTBOPY MPOCUIIAHHS HACAIKU.

[IpoBiBIIM BiANOBIAHI NEPETBOPEHHS, OTPUMYEMO 3aJICKHOCTI JIJIsl BU3HAUECHHS Napa-
METpiB OTBOPY MpOCUNaHHs Hacaiaku ais pizHux Tumis [TK (tabi. 1).

Tabmums 1
3anesxkHOCTi JJid BUSHAYCHHSA NMapaMerT iB OTBO INPOCHUIIAHHA HACAAKH ITK
p p py np
Tun I'TK ‘ Po3paxyHkoBa GopMyna’
["'Hy4YKuil THXOXITHUI:
- 3 cnipasibaum ['PO 90-D° k2 k2 n? - p? 56,25D k2 k2 n2 g p
D — 5 L C . a — 5 .
o K2on2A2g > k2-n2-2%.g 2
b -r D®-kX-k>-n’-p*-p°
=1265.605 — =+ " 0P 1P
b+L k; n -A-g
-3 FO(I)pOBaHI/IM I'PO D s 90 D5 KA A q=3 56,25-D6-k52-kcz-kzz-nz-(pz-pz
o Knig > k2t Atg >
b-r Dk -k’kXn-@-p°
= 1265 605 e e 2 P
+ -n- - . g
= § n
- 3 cexmiauM I'PO D =5 90-D k2 k2 k209 p> _ 56,25-D° k2 -k2 k2 -n2-@*-p?
= Knl Aeg ;A= k2.2 2. ;
2 n 3 n g
b3'L3 D6'k2'k%‘k2'n2' 2. 2
=1265.605 — "« S XN P 1P
b+L k;-n, -1 -g

["'HyYKHi IIBUIKOX1THUMN:

- 3 cnipasibaum ['PO 5 ([50D R . 56,2505k k2 n>-p?p )
. PRSI » 4= Kl Aog ;
2 2 2 2 2 2
b3.L3 D(’.kv.kc.n @ - p ‘lf//n
= 1265 .625 . :
b+ L kin,-A-g
-3 FO(I)pOBaHI/IM I'PO S 90~D6-k_f-kf~kf-n2-go2~p2'y/fp s 56,25-D(’~k3~k3-k3-nz~(p2-p2-y/3p
D= E) ; 4= 2 2 22, ;
kyny-Ag kin, A"-g
6 2 2 2 2 2 2 2
=1265.625 L "
b+L k; n, -A-g
- 3 cekuiitaum I'PO
H D =s 90-D°-k? -k k2 -n*- 47 p* yry, Q=3 56,2505 K22 k22 p Py
0 K2ntalg > U Kn2 g ’
3 .3 6 12 712 12 2 2 2 2
DL jggs o5 DKo Ko Ko g 2 W
b+L klI-nl-2-g

“ne D — 30BHimHI giameTp mHeka, M%; ks = p/D — koedinieHT Kpoky chipani, ks = 0,8...1,5; p
— KpOK cripaii; k. — KoedIi€eHT 3MEHIIIEHHS MBHUIKOCT1 TPAHCTIOPTYBAHHS 1 MPOAYKTHBHOCTI
BHACIIIJIOK MEeperuny nusixy, k. = 0,8...1; k. — xoediuieHT, 110 BpaxoBye npodiias rodp reuH-
TOBOI cmipani, k. = 0,9...98; k. — xoediieHT, 110 BpaxoBye npodisib TBUHTOBOI CEKIIii, k. =
0,85...0,95; n — yacTota obepTaHHs POOOYOro opraHy, 00/XB.; ¢ — KOEQIIIEHT HAIOBHEHHS
ITK; p — rycTHHA TPaHCTIOPTOBAHOTO BAHTAXKY, T/M>; Yy — KOEDILIEHT, 110 BPaXoBYe BilXH-
JICHHS OCHOBOI MIBUAKOCTI MOTOKY.
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Hlupuna orBopy mpocunanHs 33H Bu3HadaeTbcsd i3 YMOBH HE MOTPAIUISHHS 0
Marictpaii KyCKOBOr0 MaTepiajy, pO3MipHy SKOI0 MOKYTh BUKJIMKATH 3aKJIMHIOBAHHS CIIpalll.
Lleit po3mip moBuHeH OyTH B Mexax 0,8 Kpoky cmipaii. BpaxoByroun MOXIUBI HepeKocH
cripaii 1 3MEeHIIeHHs 11 KpOKy Ha MaJuX pajilycax KpUBHU3HHM M1l Yac TPAHCIIOPTYBAHHS Ta BU-
XOJISIUM 13 BEIMYMHU KoedillieHTa KpoKy cripani ks = p/D = 0,8...1,5, mupuHa oTBOpY MpocH-
MaHHs HacaJku b moBWHHA cTaHOBUTH b = 0,7 - p abo b = 0,56 - D (npu po3paxyHKy CIif
npUiMaTH MEHILE 3HAUCHHS).

3a/1aBIINCh BIMOBIAHOO HIMPUHOIO OTBOPY NIPOCUIIAHHS HAacaJKu b MOKHA BU3HAUUTU
foro HeoOXiHY AOBXKHHY. OCKUIBKM IIMPUHA 1 KUIBKICT OTBOPIB B LIMJIIHAPUYHIN Hacaali
B3a€MOINOB’sI3aH1 (0OMEXeH1 laMeTpoM JUIsl WIIHIPUYHOT YM HIMPUHOIO NIEPUMETPY MPOCH-
HaHHA U1 IPSIMOKYTHOT HACaAKH), TO BIUIMBATU Ha O0OCAT MOTPAIUIHHS CUIIKOI'O BAaHTAXY 10
Mmarictpam ['TK moxHa nuiie NoBXUHOK HacaAku. J[ias MpakTUYHOrO BUKOPUCTAHHS NPU
nia00pi OCHOBHUX KOHCTPYKTHBHHMX MapaMeTpiB 3aBaHTaKyBaJIbHO-3aXMCHUX HACAJOK B 3a-
JICKHOCTI BiJ BETMYMHU PALlIOHAIBHOTIO MOTPAIUIIHHS CUIIKOTo BaHTaxy A0 marictpani [TK
Ta i 3aXUCTy BiJl MOTPAIUISHHSA /0 HEi CTOPOHHIX rabapUTHUX KYCKOBHUX IpEIMETIB 1 3
BpaxyBaHHSIM OOMEXEHb 10 TEXHOJOTIYHOMY 3a0MBAaHHIO MaricTpajl 3alpOIIOHOBAHO pallio-
HaJIbHYy KOHCTPYKIIIO Hacagku (puc. 7) 1 KOHCTPYKTUBHI MapaMeTpu MPsIMOKYTHHUX OTBOpIB
npocunanHs i Hei (Tadu. 2).

Tabnwmms 2
KoHcTpyKTHBHI IapaMeTpH 0TBOPIiB NPOCHUNIAHHSA 3aBAHTAKYBaJIbHO-3aXUCHOI HACAIAKH
JliameTp HacaIku [IIupuna oTBOpPY JloBK1Ha OTBOpY NPOCUIIAHHS
D, mm MPOCUTIAaHHS HACcaJKU b, MM Hacagku L, MM
20 300
70 30 250
40 200
20 350
100 30 300
40 250
20 400
130 30 350
40 300

3arangom Jj1sl MPaKTHYHOTO BUKOPUCTAHHS JIOCUThH BAXKKO Mepe10aYnuTH HEOOX11H1 KOH-
CTPYKTHBHI IapaMeTpu HacaJoK, ockiibku [ TK BUKOPUCTOBYIOTHCS B OAMHUYHOMY 1 APiOHO-
cepiifHOMY BUPOOHHMIITB, a BIITAK NMPH BUKOPUCTAHHI OJTHIET 1 Ti€T K KOHCTPYKIIIT BiIOYBa€eThCS
TPAHCIOPTYBAHHS BaHTAXIB 3 PI3HOIO T'YCTHHOIO 0 Pi3HUX KPUBOJIHIMHHUX TPAEKTOPISLX, LIO
MIPU3BOJIUTS JI0 PI3HOTO BUIAOBKEHHS CITIpasi 1 TepeKpruBaHHs OTBOPIB mpocumanHsi. Kpim Toro,
JIOBXXMHA OTBOPIB MPOCUIIAHHS, a BIATAK 1 BCi€l IUIOMII MOTPAIUIIHHS BaHTaXy A0 Marictpaii
I'TK, obmexeni rabapuTHUMH PO3MipaMH HACaIKH, K1 IO JliaMeTpy 0OMEesKeH1 30BHIIIHIM Jia-
METPOM CIIipajl, a 1Mo JAOBXHUHI HE MOXYTh OyTH rabapuTHUMH (MakcUMaJbHO 110 350 MMm).
Biarak 3ampornoHoBaHa KOHCTPYKIiS Hacaaku (puc. §8) M03BOJsIE B KOXKHOMY KOHKPETHOMY
BUIQ/IKY MIEPEBAHTAXECHHS BAaHTAXIB PETYIIOBATH MPOIIEC 3aBaHTAKEHHSL.

5 4 7

Puc. 8 - 3aBaHTa;|cyBam,Ho-3axucHa HacaJKa rBHHTOBOI0 KOHBE€PA 3 PEryJIIOBAHHAM IPOLECY 3aBAHTAKCHHS
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BucHoBkmu:

1. BuBeneHo aHaTITUYHI 3aJIEKHOCTI 3aBJISIKU SIKUM MO>KHA 3a0€3ME€YUTH MOTPIOH1 KOH-
CTPYKTHBHI pO3MipHU OTBOPIB IPOCUIIAHHS HACAI0K 1 JOOUTHUCA MAKCUMAIIbHOT IPOJYKTUBHOCTI
THYYKHX TBUHTOBHUX KOHBEEPIB IPU JOTPUMAaHHI BCTAHOBJICHUX HOPM BUKOHAHHS TEXHOJIOT1Y-
HOTO IPOLECY TPAHCIOPTYBaHHSL.

2. JInsg mpakTUYHOTO BUKOPUCTAHHS MPH MIJ0OPI OCHOBHUX KOHCTPYKTHBHMX Mapa-
METPIB 3aBaHTAKyBaJIbHO-3aXUCHUX HACAJ0K B 3aJIC)KHOCTI BiJl BEJIMYMHU PalliOHAIBHOTO I0-
TPaIUISIHHS CUIIKOTO BaHTaXKy J0 MaricTpalji KOHBeepa Ta il 3aXUCTy BiJl MOTPAIUIIHHSA 10 Hel
CTOPOHHIX I'a0apUTHUX KYCKOBHUX MPEIMETIB 1 3 BpaXyBaHHIM OOMEKEHb 110 TEXHOJIOTTYHOMY
3a0MBaHHIO MaricTpaji 3alpoIOHOBAHO palliOHAJIbHY KOHCTPYKIIIIO HACAJIKU 1 KOHCTPYKTUBHI
napaMeTpH NPSMOKYTHUX OTBOPiB IPOCUIIAHHS.
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Summary

Hevko Iv.B., Good V.Z., Dubynyak T.S., Slobodyan L.M., Kruglik O.A. Grounds
of parameters loading-protected nozzle for screw conveyers

In order to protect the flexible screw conveyors from overloads and increase the produc-
tivity of cargo transportation, the principles of functioning of existing structures of loading and
protective attachments and other protective mechanisms have been analyzed, and rational de-
sign solutions have been proposed. Patented, manufactured and experimentally investigated
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the boot-protective nozzle of a flexible screw conveyor. Experimental investigations of elonga-
tion of a flexible screw helix under load are carried out and the interrelation between its defor-
mation force and structural parameters is established. It is established that the magnitude of
the relative lengthening of the screw spiral is stable and insignificant, and it is advisable to use
this type of nozzle in practice, in order to regulate the gaps between the protrusions and the
loading lines of the flexible screw conveyors. It was also found that for the overload of materials
with a significant difference in density, the design parameters of the nozzles should be selected
individually. The analytical dependencies are derived for determining the parameters of the
most typical apertures for protrusion of nozzles for different types of flexible screw conveyors.

SN

10.

Keywords: nozzle, flexible screw conveyor, loading, protection, overload, performance
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