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Y cmammi npeocmasneno nabopamopmy ycmaHo8Ky e8UHMOB8020 KOHBEEPA Ol NPoGe-
O0€eHHsl 00CNIOJHCEHb 3 BU3HAUEHHSI NPOOYKMUBHOCMI MA 3AMPAY4eHOi NOMYHCHOCMI HA NPUBIO
P060Y020 Op2aHy 3 CEeKYIlHOW elacCmUYHOI0 NOBEPXHE0 MA 8CMAHOBNIEHH ONMUMANbHUX Na-
pamempie ma pedxcumie pooomu mpancnopmepa. Haseoeni pezynomamu excnepumenmanbHux
00cni0dHceHb po3p0ONIeH020 28UHMOB020 KOHBEEPA, SAKI 0aOmMb 3M0O2Y SUSHAYUMU 1i020 NPOOYK-
MUBHICb 8 3ATIEHCHOCI 810 Yacmomu 00epmants pobouo2o 0peany ma Kyma to2o Haxuuy 00
2OPU30HMA, A MAKOJIC OYIHUMU IHMEHCUBHICb 6NIIUE)Y MO20 YU IHUO20 napamempy Ha 3Ha-
YeHHS 3aMPayeHoi NOMYAHCHOCMI HA NPUBIO MAWUHUL.

Knrouosi cnosa: cexyitinuil wHex, elacmuyHa cekyis, 1ab0pamopHi OOCIIOHCEeHHs,
eKCnepuUMeHmailbHa YCMaHo8Kda, PIBHAHHSA pecpecii, NOBEPXHI 8i02YKY

Beryn. 'BUHTOBI KOHBEEPH OTpUMAIH IIMPOKE BUKOPUCTAHHS IIiJ] 4ac TPAHCHOPTY-
BaHHS 3€pHOBHX, HACIHHEBUX MaTepiaiB, TPaHyJIbOBAaHUX MiHEPAJIbHUX JOOPHB Ta IHIIUX Ma-
TepialiiB CUTLCHKOTOCIOIaPChKOro BUpOOHUIITBA. OHAK MPHU MEPEMIICHH] TAKUX CHUIIKUX Ma-
TepiajiB BUHUKAE 3HAYHE TX MMOIIKOKEHHS, 110 Bi10yBa€THCS BHACIIIOK MTONaIaHHs YaCTHUHOK
y 3a30p MiXX TIOBEpXHEIO 00EpTaHHS [ITHEKA Ta HEPYXOMOIO BHYTPIIIHBOIO TIOBEPXHEIO KOXKYyXa,
10 BUKIMKAE TOMIKO/HKEHHS MaTepialliB, a TAaKOXX ITJBUIICHHS E€HEProBUTpPAT Ha MpOIEC
TPaHCTIOPTYBAHHS.

Bubip onTUManbHUX PeKUMIB pOOOTH TBUHTOBUX KOHBEEPIB, PalliOHATIBHUX KOHCTPYK-
TUBHUX, KIHEMAaTHYHUX, TEXHOJIOTIYHUX 1 JUHAMIYHHUX MapaMmeTpiB poOOUUX OpraHiB, 3MiHU
BEIMYMHHM 3230piB MiX NepUQepiero NTHEKa Ta MOBEPXHEI0 HAMPABIIIOYOTO KOXKYXa B 3AJICK-
HOCTI TEOMETPUYHUX Ta PEOJOTIYHHUX MapaMeTpiB CHIIKOTO MaTepiairy, 3aCTOCYBaHHS Pi3HUX
npo@iTiB 30BHIMIHIX KPOMOK T'BUHTOBUX MOBEPXOHb HE MOXKE B MOBHIN Mipi BUPIIIUTH JaHY
npoOiemy.

AHaJi3 1ociaiaxensb i mydaikaniii. AHami3 BiqoMux JocipKeHs [1, 5-7] moka3zas, 1o
1CHYIOU1 KOHCTPYKIIiT TPaHCIOPTEPIB CLIBCHKOTOCHOIAPCHKUX MaTepialiB HE B TOBHIM Mipi 3a-
JOBOJIBHSIIOTh €KCIUTyaTaliifHi BuMord. [IpoaHarnizoBaHi pi3HI BapiaHTH BHKOHAHHS TEXHO-
JIOT1YHUX MPOIIECiB IPH 3aBaHTAXKEHHI [ 8], mepeBaHTaxkeHH] [9], BepTUKaIbHOMY MepEeMillIeHH1
[10] Ta 3minryBanHi [11] cunkux marepianis.

ba3oBi TeopeTHUHI Ta €KCIIEpUMEHTAIbHI TOCTIIKEHHS ITHEKOBUX KOHBEEPIB, a TAKOXK
iX BIUIMB HA CTYIIHB MOIIKO/PKCHHS CUIIKUX MaTepialiB BUKJIAJeHO B mipari [3]. BusHaueHHs
CHJIOBUX TTapaMeTpiB poOOYHX OPraHiB Ta CHEPrOBUTPAT HABEICHO B MpaIlix [2, 4].
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[MuTaHHAM pO3pOOKHU KOHCTPYKIIiMl TBUHTOBUX POOOYMX OpPraHiB 3 €JaCTUYHOIO MEpH-
(bepiliHOI TOBEPXHEIO, & TAKOK TEOPETUYHOMY 1 EKCIIEPUMEHTATHFHOMY BH3HAUSHHIO iX paIfio-
HaJIbHUX MapaMeTpiB 1 pexxuMiB poOOTH npHcBsiueHi npari [ 11-14].

IMocTanoBka mpo6JeMu. MeToro 1aHOTO JAOCIIKEHHS € pO3po0Ka HOBOT KOHCTPYKITiT
IIIHEKA 3 CEKLIMHOI0 eJIaCTUYHO TBUHTOBOIO MIOBEPXHEIO Ta BCTAHOBIICHHS BU3HAUCHHS MOT-
Y)KHOCTI Ha ITPHBI1JI TBUHTOBOTO KOHBEEPA 3 CEKIIIIHOIO TaCTHYHOI0 pOO0OYOI0 TOBEPXHEIO MTPH
TPAHCHOPTYBAHHI CLIbCBKOTOCIIOAAPCHKUX MaTepialiB 3aleXHO B YacTOTH OOepTaHHSA
IIHEKa, KyTa HOro Haxmwry A0 TOPU30HTA, a TAKOK BEIIMYMHHU 3a30py MK BHYTPIIIHBOIO IIO-
BEPXHEI0 KOXKyXa Ta 30BHILIHHOIO OBEPXHEIO €ACTUYHOTO IITHEeKa.

Pe3yabTaTH AociainkenHs. ExcriepiMeHTaNbHI TOCTI/KEHHS 3 BU3HAYCHHSI 3aTpave-
HOT HOTYXXHOCT1 Ha ITPHBI1JI TBUHTOBOI0 KOHBE€EPA 3 CEKIIHHOIO €1aCTHYHOI0 POOOUOI0 MOBEPX-
HEIO 3JIIHCHIOBAJIMCH HAa EKCTICPUMEHTANIbHIN YCTAHOBINI, sIka 300pakeHa Ha puc. 1 [16-19].

N

LN —

Puc.1 — ExcniepuMeHTAIbHA YCTAHOBKA JIJIsI IPOBEJEHHsI NOC/IKeHb CEKIIITHMX eJIaCTHYHHX ITHEKOBUX PO0OYMX OpraHis

Kyt Haxmi1y rBUHTOBOTO poO0YOro oprany A0 TOpU30HTA HAa €KCIIEPUMEHTANIbHIN ycTa-
HOBIII 3a0e3MeuyBajach IIISIXOM JMCKPETHOTO IMEPECTaBIsHHSA Ta Qikcalii OONTOBUX Me-
XaH13MIB KPIIJICHHS 3a JOIOMOT'OI0 OTBOPIB B TSraX, a TAKOXK 3aCTOCYBAHHIM PI3HHX 32 JIOB-
YKUHOIO TST, 10 300payKE€HO Ha puc. 2.

6

Puc. 2 — 3aranpHuii BUIJIS pO3TAIIYBAaHHS TBUHTOBOI0 PO0OYOro OpraHy 10 rOpH30HTA:
a—15%6-30°% B - 60°

Bennuuny 3a30py 4 MK e1acCTUYHHUMU TBUHTOBUM POOOYMM OPIaHOM 1 KOXKYXOM 3a-
Oe3nedyBanach pajialbHUM 3MIIMIEHHSIM €TaCTHYHUX CEKI[id BiJIHOCHO >XOPCTKOI OCHOBH
IIIHEKA 32 paXyHOK TOT'O, 1110 iaMETPH OTBOPIB B €IACTUYHUX CEKLIAX BUKOHAHI 3HAUHO Oi/1b-
UMY HDK AlaMeTpu OOJNTOBHX 3’ €THAHb 3 HAIBKPYIJIMMH TOJIOBKAMHU.

ExcnepuMeHTanbH1 JTOCHIIKEHHS 3 BU3HAYEHHS NMPOJYKTUBHOCTI TPAHCIOPTYBAHHS
3epHOBOr0 Marepiajly TBUHTOBHM KOHBEEPOM IPOBOJIMIM HA €KCHEPUMEHTAIBHOMY CTEH/II.
Tak, 3riIHO METOMKH BU3HAYCHHS CEKYH/IHOI IPOAYKTUBHOCTI TBUHTOBOTO KOHBEEpa MpodH
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3epHOBOr0 MaTepiany BiiOMpaau Ha OpoTs3i 3 CeK P BCTAHOBJIEHOMY PEXUMI pOOOTH TpaHC-
MOPTYBaHHSL.

JUnis 1mHeKa 3 CeKIIHOI0 eacTUYHOI0 MOBEPXHEI0 BETMUUHY 3a30py 4 mpuiiMaiu piB-
HOO () MM, aHAJIOTIYHO SIK IIPH BU3HAYCHHS CTYIICHS TPaBMYBaHHS 3€pPHOBOTO MaTepiaiy.

JUJ1s1 5KOPCTKOTrO LITHEKa BEIMYUHY 3a30py 4 NpUilMaan piBHOIO 4 MM.

[Tpu BU3HAYEHHI CEKYHIHOI MPOYKTUBHOCTI KOHBeEpa (Q 3aCTOCOBYBAIIM HAPABIISIFOY1
KOXKyXU 3 BHYTpimHiMu giamerpamu D = 120 1 100 mMm (puc.3.7 6).

Po3kanpoBka mporiecy TpaHCIOPTYBaHHS 3epHOBOTO Marepiany npu o = 10° 1 n =450
00/XB IpeJICTaBIeHA Ha pUC. 3.

OO:OO:OI C 00:00:03 ¢ ) 00:00:05 ¢

s

00:00:07 ¢ 00:00:09 ¢

Puc. 3 — Po3kaapoBka npouecy TpaHCIOPTYBAHHSI 3¢6PHOBOro MaTepiaiy npu a = 10° i n = 450 06/xB

3 ananizy ¢ororpadiii po3KaapOBKH MPOIECY TPAHCTIOPTYBAHHS 36PHOBOTO MaTepiary
BCTaHOBIICHO, 10 17151 o = 10° 1 n = 450 06/XB MakcUMalIbHA MPOAYKTUBHICTh TBUHTOBOTO KOH-
Beepa 3HAXOAUTHCS MK 5 1 10 cek micist HOro BMUKaHHS ITPH 3alIOBHEHOMY MartepiajioM OyH-
kepi. I came B 11bOMy IPOMDKKY 4acy HeoOX1IHO BigOUpaTu mpodu 1 3BaXKyBaTH 3epHOBUI Ma-
Tepiaj JUIsi BCTAHOBJICHHS CEKYHIHOI MPOJYKTUBHOCTI TBUHTOBOT'O KOHBEEPA.

[Ipu BU3HAUCHHI CEKYHIHOI MPOYKTUBHOCTI TBUHTOBOT'O KOHBEEPA ISl 1HIIUX 3HAUYEHb
o 1 n HEOOX1THO BCTAHOBHUTH BiJIMOBIAHI YacOBI MEXIi, IPU SIKUX MPOJYKTUBHICTH KOHBEEPA
Oy/ie MaKCUMaJIbHOIO.

3a pesysibTaTaMy MPOBEJICHUX EKCIIEPHUMEHTATLHUX JOCIIDKEHb Ha puc. 4 mpecTaB-
JeHi rpagivHi 3a1eKHOCTI CeKYHIHOI MPOAYKTUBHOCTI TBUHTOBOIO KOHBeepa () BiJl YaCTOTH
obOeptaHHs poOoUoro oprany # npu o = 0° Ta IHIIKX 3MIHHHUX ITapamMeTpax.

3aranpHa TeHJCHIIIS 3MIHH CEKYH/IHOI IPOAYKTUBHOCTI TBUHTOBOT0 KOHBeepa (J Bif 4a-
CTOTH 00epTaHHs pobovoro oprany n B Mexax Big 200 10 450 06/xB mokasye, mo O GakTUIHO
3pocTae 3a JiHIIHHOIO 3aJIeKHICTIO, O/IHAK MOAAJIbILE 3pOCTAaHHS 71 HE CIpUsi€e 301IbIIEHHIO TPO-
TYKTUBHOCTI KOHBE€EpA, a HABITh JEUI0 3MEHIIye HOro 3Ha4eHHs. Lle MOSCHIOEThCS THUM, 10
3Ha4HI BIIUEHTPOBI CHJIM OOMEXYIOTh 3aBaHTAXKEHHS MaTepialoM TE€XHOJIOTIYHOI 30HU KOH-
Beepa.

AHaii3 IpoJyKTUBHOCTI TBUHTOBOTO KOHBEEPA MOKAa3aB, IO I LIHEKIB 3 €1acTH4-
HUMH TIOBepxHsIMH (17151 4 = 0 MM) Tipu 30UTBIIICHHI BHYTPIIIHBOTO JliameTpa Koxkyxa Big 100
no 120 mm, B niama3oHi 4acToT obepTaHHsa pobodoro oprany # = 300...450 06/xB, mpoayk-
TUBHICTh MPOIIECY TPAHCIIOPTYBaHHs 3pocTae B 1,25...1,27 pa3is, a 1J1s1 )KOPCTKHUX ITHEKIB (17151
A=4wmm) -y 1,27...1,31 pa3u.

Ha puc. 5 npencrasieni rpadivHi 3aJIe)KHOCTI CEKYHTHOT MPOTYKTUBHOCTI TBUHTOBOTO
KOHBeepa Q BiJl KyTa HaXHJly poO04oro opraty 0 TOpH30HTA 0.
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Puc. 4 — I'padiuni 3a/1e3KHOCTI CeKYH/IHOI NPOAYKTHBHOCTI Puc. 5 — I'padiuni 3aje:xKHOCTi CeKYH/HOI NPOAYKTHBHOCTI
TBHHTOBOI0 KoHBeepa Q Bi yacToTn 06epTaHHs TBHHTOBOI0 KoHBeepa Q Bix Kyra Haxu o
po6oyoro oprany n npu a = 0°: po0ouoro oprany a0 ropu3oHTa npu n =450 006/xp°:

1, 2 - HanpaBJIAIOYMIA KOKYX 3 BHYTpilIHiM giamerpom D =120 1, 2 - HanpaBJisiroumii Ko:KyX 3 BHYTpiHivM aiamerpom D = 120
MM; 3, 4 - HANPABJIAIOYUNA KOXKYX 3 BHYTPilIHiM giameTrpom D MM; 3, 4 - HANPABJISAIOYMN KOKYX 3 BHYTpPilIHiM aiamerpom D
=100 mm; 1, 3 — IIHEK 3 CeKUilHOI0 €IACTHYHOIO OBEPXHEI0 =100 Mmm; 1, 3 — mIHeK 3 CeKLilHOI0 €TaCTUYHOIO OBEPXHEI0

(npu 4 =0 mMm); 2, 4 - sxopcTKuil WHeK (4 =4 MM) (npu 4 =0 MmMm); 2, 4 - )kopcTKUIl IHeK (4 =4 MM)

3arayibHa TEHICHIIIS 3MiHUA CEKYHHOI ITPOIyKTHBHOCTI TBUHTOBOTO KOHBeepa () BiJl KyTa
HaXuIy pobodoro oprany 1o ropusonta o = 0...60° msa n = 450 06/xB mokasye, 1110 3HaUeHHS
3MEHIIYETHCS MPU 30UIBIICHH] KyTa HaXWIy 0L poOOYOro OpraHy /0 TOPU30HTA, IPUIOMY IHTEH-
CHUBHICTb NaJliHHA O CYTTEBO 30UTBLIYETHCS MiCHs 3HaUeHHS KyTa o = 30°.

Ie MOsICHIOETBCS THM, IO MPH 3HAYHUX KyTax HAXMIIy poOOYOro OopraHy J0 FOpPU30HTA
YCKJIaJJHIOETHCS IPOLIEC 3aBAHTAKEHHSI MaTepialy B HAPaBIIIOUMM KOXKyX KOHBeepa. Tax sik OyH-
Kep MKOPCTKO Ta MEPIEHIUKYIISIPHO 3aKPITUICHHH 10 KOXKyXa (pUC. 2), TO MOSBISIFOTHCS TIOJJATKOBI
CHUJIM TEpPTs M0 BHYTPIIIHINA MOBEpXHI OYHKepa, SKi TaTbMYIOTh MPOILEC 3aBaHTAKEHHS MaTepiary
B TEXHOJIOTIYHY 30HY TPAHCIIOPTYBaHHSI.

AHai3 mpogyKTUBHOCTI TBUHTOBOTO KOHBEEPA MTOKa3aB, 1110 JUIS LITHEKIB 3 €IACTUYHUMU I10-
BepxHsaMU (U1t 4 = 0 MM) TipH 30UTbIIEHHI BHYTPIIIHBOTO Jiamerpa koxyxa Bin 100 mo 120 mm, B
JianasoHi KyTa Haxuiry pododoro oprany a0 ropusonta o= 0. ..30°, mpoayKTHBHICTE IPOLIECY TPaHC-
noptryBaHHs 3pocTtae B 1,28...1,29 pa3iB, a st >kopcTKUX HIHEKIB (11 4 =4 mm) —y 1,28...1,33 pazu.

JIns BU3HAYEHHS CHEPreTMYHUX IapaMeTpiB MPOLECY TPAHCIIOPTYBAHHS 3E€PHOBHX Ma-
TepialliB METOAMKA ITPOBE/ICHHSI eKCIIEpUMEHTIB Oyia HacTynHoto [ 15, 20]. CiouaTky cunkwuii 3ep-
HOBUI Marepiaji 3aBaHTaXKylOTh y OyHKep 1 3 IIEBHOIO YAaCTOTOI0 OOEpTaHHS IIHEKa 1 3aJaHUMU
KOHCTPYKTUBHUMHM IapaMeTpamy, PI3HOI0 JKOPCTKICTIO €JIaCTUYHOI CIipajii Ta KyTOM HaxWiIy
IIHEKa IO TOPU30HTY TPAHCIOPTYIOTh MaTepiall B 30Hy BUBaHTaXKeHHs. [ mycka JBUryHa i pe-
T'YJIIOBaHHS YaCTOTH HOTo oOepTaHHs BHKOPHCTOBYBAIM TepeTBOproBad yactoTu Altivar 71 Ta
nporpamue 3ade3neueHHs PowerSuite v.2.5.0. ITicyis 3aBepiieHHs TPaHCIOPTYBaHHS MaTepiany y
BIKHI porpamu Power Suite Ha MOHITOPI OTPUMYBAJIU JIaH1 IIPO 3MIHY KPYTHOI'O MOMEHTY, MOTY-
’KHOCTI IBUTYHA B 4aci. Pe3ynbratn oTpuMyBau y popmari rpadigHux 3a1exKHOCTEN y BiKHI IPO-
rpamMy JMcIuIess KOMII'oTepa. BenmunHa KpyTHOro MOMEHTY 1 OTY>KHOCTI IBUT'YHA (DIKCYBaIUCh
y BIICOTKax BiJl HOMiHaIbHUX. [I0TyXHICTh ABUI'YHA BU3HAUANIaCh 13 JOOYTKY HOMIHAJIBHOI MOTY-
KHOCTI IBUTYHA (2,2 KBT) Ha MakcumalbHe 3HAUCHHS ISl BUOPAHOTO PEXUMY.

JInst BU3HaYeHHS HOMIHAJIBHOTO KPYTHOI'O MOMEHTY BUKOPUCTOBYBAJIach BiloMa opmya:

M, =24 5: L (Hw), (1)
ne P, — HOMiHaJIbHA MOTYKHICTH ABUTYHA (KBT); n — yactora obepranHs (00/XB).

[Ipu BU3HAuUEHH1 €HEPrOBUTPAT HA TPAHCIIOPTYBAHHS 3€PHOBOIO Marepiairy 3MIHHUMH (hak-
TOpamu OyJH: yacToTa 0O0epTaHHsA poOOYOro opraHy, 7, 00/XB; KyT HaXWIy TBUHTOBOTO POOOYOro
OpraHy JI0 TOPH30HTA 0, TPAJT; BEJIMUKMHA 3230py MDK €TaCTHYHUMH IITHEKOM 1 KOJKYXOM, 4, MM.
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®dakTopHe MoJie BU3HAYAIOCh TAKUM Jliaria30HoM 3MiHU apameTpiB: 200 <z < 500 (06/xB);
0<a<0(rpan); 0 <4 <4 (mm).

YactoTy 00epTaHHS TBUHTOBOIO poOOUYOro OpraHy 3MIHIOBAJIM 3a JIOIIOMOTOKO IEPETBO-
proBaya yactotu Altivar 71, sikuii OyB i1’ €THAHUIA 10 €EKTPOIBUTYHA MOCTIHHOTO CTyMY 3 TOT-
yXKHicTIO 2,2 KBT. 3MiHa KyTa HaXWJTy TBUHTOBOTO poO0YOro opraHy 0 FOpU30HTa Ha €KCIIEPUMEH-
TaJIBHIA YCTAHOBIII 3a0e3MedyBaiach IIITXOM JJUCKPETHOTO TIEPECTABIISIHHS Ta (ikcarlii 00ITOBHX Me-
XaHI3MIB KpIIJIEHHS 32 JOMOMOTOI0 OTBOPIB B TAraX, a TAKOX 3aCTOCYBAHHSIM Pi3HHUX 32 JJOBXKHUHOO
Tar. BemmunHa 3a30py 4 MK €TacCTHYHUMHU IIHEKOM 1 KOXKyXOM 3a0e3rnedyBaiach paliallbHUM
3MIIIEHHSAM €JIaCTUYHMX CEKIIH BITHOCHO MOPCTKOI OCHOBH IIHEKA 3a JOMOMOIOI0 TOTro, IO
JliaMeTpy OTBOPIB B €IACTUYHHX CEKINSIX BUKOHAHI 3HAYHO OUIBIIMMHU HDK JiaMeTpu OOJITOBHX
3’€ZIHaHb 3 HAMIBKPYIJIMMH I'OJIOBKAMH.

PiBHsIHHSI perpecii y BUTIISII apOKCUMYIOU0i KBaAPATHYHOT MOJIEITi TTOBHOT'O KBA/IPATHOTO
MOJTIHOMA 3 BU3HAUEHHS €HEProOBUTPAT Ha MPUBIJI TBUHTOBOI'O KOHBEPA 3 CEKLIIMHOIO eTaCTUYHOIO
POOOUOIO TTOBEPXHEIO MAE BUTISI

P=0,055+0,11-10%n—0,06-10a — 0,0144 + 0,21-10na +
+0,84:10%14 + 0,75:10%a4 — 0,33-10%1% + 0,21-10"* — 0,5-10*4° )

Ha puc. 6-8 moka3aHni moBepxHi BiATYKy Ta iX JIBOMIpHI Ilepepi3H 3aIeKHOCTI OTYKHOCTI
Ha iprBoJI KoHBeepa P (n, a), P (4, n) 1 P (4, ) npu TpaHCcTiopTyBaHHI 3¢pHOBOTO Martepiaiy.

3 aHaji3y BUILICHABEJCHUX IOBEPXOHb BIATYKY Ta JIBOMIpHHX IEpepi3iB MOBEPXOHb
BIITYKY, MOOY/IOBAaHKMX HAa OCHOBI PIBHSIHHS perpecii MOXKHa 3pOOUTH BUCHOBOK, IO JIOMIHYFOUHM
(baxkTopoM, SIKWI BIUTMBAE HA BEJIMYMHY MOTY)KHOCT1 HA MPUBIJ TBUHTOBOIO KOHBEEPA € 4acTOTa
00epTaHHS TBUHTOBOIO PoO0OYOro oprany z. Jlami 3a IHTEHCHBHICTIO BIUTMBY € BEJIMYHMHA KyTa
HaXWIy o HalpaBJIAI0voro Koxkyxa 3 poOOYMM OpraHoM 10 ropu3oHrta. HaiiMeHmmii BB Ha
3MiHY BEJIMYMHY MOTY>KHOCTI Ha TIPHBOJT TBUHTOBOTO KOHBEEPA Ma€ BEIMYMHA 3a30py A MiX ena-
CTUYHHMH LTHEKOM 1 KOYKYXOM.

[Tpw ananizi BILIMBY OJJHOTO 3 (PaKTOPIB HA 3MiHY BEJTMYMHH ITOTYXKHOCTI 1HIII 3aJUIIAINCH
HE3MIHHUMH 1 TX cepe/iHi 3HaueHHs cTaHOBWIN: 1 = 350 006/xB; o = 20°; 4 = 2 mm. Tak, 3pocTanHs
9acTOTH 00epTaHHs TBHHTOBOTO pobodoro oprany 7 Big 200 10 500 06/XB MPU3BOIUTE 0 3011b-
IIEHHS BEJIMYUHU TOTYKHOCTI Ha PUB1J TBUHTOBOTO KoHBeepa Big 0,29 10 0,61 kBt (y 2,1 pasn).
3MiHa KyTa HaXWIy o HAMPaBIBIIOYOro KOXKyxa 3 poOOYMM OopraHoM 1o ropusoHTa Bix 0 mo 40°
CIIPUYMHSIE 3pOCTaHHS BENWYMHM NOTYxHOCTI Bixt 0,39 10 0,51 kBt (y 1,3 pa3u). 3611bl1eHHS Be-
JMYMHY 3230y 4 MiXK eTAaCTHYHAMH IITHEKOM 1 KOXKyXoM Bif 0 10 4 MM IPU3BOJIUTH JI0 3pOCTaHHS
BEJIMYMHU NOTYKHOCTI jutie Bix 0,42 1o 0,47 kBt (y 1,1 pasn).
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Puc.6 — IloBepxHs BiAryKy (a) Ta ABOMipHuUIi Iepepi3 moBepxHi BiAryky (0) 32J1e:KHOCTI IOTYKHOCTI HA IPUBO/J KOHBeepa P (n, a)
NpH TPAHCIIOPTYBAHHI 3ePHOBOTO MaTepialy Bil 4acToTH 00epTaHHs TBHHTOBOI0 PO00Y0ro OpraHy n Ta KyTa HaXuiIy a podo4oro
opraHy 0 FOpU30HTa NpH 4 =2 MM
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Puc.7 — INoBepxHs Biaryky (a) ra ABoMipHuii nepepisz noBepxHi BiAryky (6) 3aj1eskHocTi NOTY:KHOCTI HA NPUBOJ KOHBeepa P (4, n)
NIPH TPAHCHOPTYBAHHI 3¢PHOBOI0 MaTepialy Bill BeTHYHHH 3a30py 4 MK eJJACTHYHHMH IHEKOM i K0KyXOM Ta 4YACTOTH 00epPTAHHS
po6oyoro oprany » npu a =20°
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Puc.8 — IloBepxus Biaryky (a) Ta ABoMipHuii nepepis moBepxui Biaryky (6) 3aje:xHocTi HOTyKHOCTi Ha NpHBOJ KoHuBeepa P (4, a)
NpH TPAHCIOPTYBAHHI 3¢PHOBOI0 MaTepially Bil BeTHYMHH 3230py A MiK eJJaCTHYHHMH HIHEKOM i KOKYXOM Ta KyTa HAXHILY o
podoyoro opraHy /10 ropuzoHTa npu n = 350 06/xs.

He3nauHuii BIUTMB BETUUNHY 3a30pY 4 Ha BEIWYMHY €HEPTOBUTPAT Y MOPIBHSIHHI 3 KO-
PCTKHMH IIHEKaMH MOSICHIOETHCS TUM, €JIaCTHYHI CEK1ii, IpH MOMaJaHHi B 3a30p 3€pHUH, IIPO-
TUHAIOTHCS 1 X HE IPOOIISTh, IO BiIMOBIIHO 3MEHIITYE CHEPTOBUTPATH.

BucHoBku. Ha 0CHOBI IaTEHTHOTO OISy Ta aHAMI3Y JITEPATYPHUX JXKepes KOHCTPYKLIH
TBUHTOBHX POOOYMX OPraHiB, a TAaKOX PEKHUMIB iX (DYHKIIOHYBAaHHS, MPEIACTABICHO HOBY KOH-
CTPYKLIIO IITHEKA 3 CEKLIHHO0 eJTACTUYHO0 POOOYOI0 OBEPXHEIO. 3 METOIO POBEJICHHS eKCIIepH-
MEHTAIBHUX JIOCII/PKEHB /Il BCTAHOBJIEHHS TIPOTYKTUBHOCTI PO3POOIICHOTO TBUHTOBOT'O KOHBEEPA,
a TaKOXX EHEeProBUTpAT Ha IPOLEC TPAHCHOPTYBAHHS 3€PHOBOrO Marepiany, BUTOTOBJICHO HOro
eKCIIEPUMEHTAIIbHY YCTAaHOBKY Ta 3alIPOIIOHOBAHO METOIMKY ITPOBEICHHS JOCIIKECHb.

TenneHuist 3MiHU TPOAYKTUBHOCTI KOHBeepa () BiJl 4acTOTU 0OepTaHHSA poOOYOro op-
rany n B Mexax Bijx 200 10 450 06/xB mokasye, mo O GakTUIHO 3pOCTaE 3a JIHIHHOK 3aJIeK-
HICTIO, O/IHAaK MOJAJIbLIE 3pOCTaHHs 7 HE CHpHUs€e 30UIBIIEHHIO MPOIYKTUBHOCTI KOHBEEPa, a
HaBITh JICIIO 3MEHIIYE HOTO 3HAa4YeHHS. L]e MOsICHIOEThCS THM, 110 3HAYHI BIAIICHTPOBI CHIIU
O0OMEKYIOTh 3aBaHTa)KEHHS MaTepiaJioM TEXHOJIOT1UYHOI 30HM KOHBEepa.

TenneHIist 3MiHU TPOJYKTUBHOCTI TBUHTOBOTO KOHBeepa () Biji KyTa HAXWiIy poOo4oro
oprany 110 ropuzonTa o = 0...60° a1 n = 450 006/XB noka3ye, 10 3HaUeHHS O 3MEHIIYETbCS
npu 30UTBIICHHI KyTa HAXWIy 0 poOOYOro OpraHy J0 TOPU30HTA, NMPUYOMY IHTEHCHBHICTH
naaiHHA O CyTTEBO 30UIbIIYETHCS MICH 3HaYeHHs KyTa o = 30°.
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e nmosicHIOEThCS TUM, IO TIPU 3HAYHUX KyTaxX HaXWIy poOOYOro opraHy 10 TOpU30HTA
YCKJIAQHIOEThCSA TMPOLIEC 3aBAHTAXKEHHS MaTepialy B HANpPaBISIOUMN KOXYX KOHBEEpa,
OCKIUJIBKU OYHKEp >KOPCTKO Ta MEPHEeHIUKYIISPHO 3aKpIiIICHUH 10 KOXKyXa, a TOMY MOSBIIs-
I0ThCSI JIOJATKOBI CUJIM TEPTS MO BHYTPIIIHIA MOBEpXHI OyHKepa, sIKI TaJIbMyIOTh MPOIIEC 3a-
BaHTA)KCHHsI MaTepialy B TEXHOJIOTTYHY 30HY TPAHCIOPTYBaHHS.

[IpencraBneHo pe3ynabTaTd EKCIEPUMEHTAIBHUX  JOCHIIKEHb 3 BU3HAYCHHS
€HEepProBUTPAT Ha MPHUBiJ TBUHTOBOTO KOHBEPA 3 CEKIIIHOIO €1aCTUYHOI0 POOOUOI0 TOBEPXHEIO
y BUIJISAJIl TOBEPXOHb BIATYKY Ta iX IBOMIPHUX IEpepi3iB, HOOYI0BAaHUX Ha OCHOBI OTPUMAaHOI0
piBHSHHS perpecii. BcraHOBNIEHO, 110 TOMIHYIOYMM (DaKTOpOM, SKUH BIUIMBA€E HA BEIUYUHY
MOTYKHOCTI Ha NMPUBIJ TBUHTOBOIO KOHBEEPA € YacToTa 0OepTaHHS TBUHTOBOTO poO0Y0ro op-
rany n. Jlani 3a iIHTEHCUBHICTIO BIUIMBY € BEJIMYMHA KyTa HaXUJIy 0 HAIPaBJIAIOUOro KOXKyXa 3
poOourM opraHom A0 ropuzonTta. HalimeHmmii BIuivB Ha 3MiHY BETUYMHY [TOTY>KHOCTI Ha TIPU-
BOJI TBUHTOBOI'O KOHBEEPA Ma€ BEIMYMHA 3a30pY 4 MK €JIaCTUUHUMHU LITHEKOM 1 KOXKYXOM.
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Summary

Hevko R.B., Zalutskyi S.Z., Klendii O.M., Pohrishchuk B.V., Dobizha N.V. Results
of experimental researches on definition of power on the screw conveyer with elastic sectional
working surface

Screw conveyors are widely used during the transportation of grain, seed materials,
and granulated mineral fertilizers. However, when moving agricultural materials, there is
a significant damage to them, due to the ingress of particles in the gap between the surface
of the screw rotation and the stationary inner surface of the casing. This fact causes the
damage to the materials, as well as the increase of energy costs for the transportation pro-
cess.

The choice of optimal modes of screw conveyors operation, rational structural, kin-
ematic, technological and dynamic parameters of the working bodies, changes in the value
of the gap between the screw periphery and the surface of the guide housing, depending on
the geometric and rheological parameters of the bulk material, the application of different
profiles of the outer edges of the screw surfaces cannot fully solve this problem.

The purpose of this study is to develop a new screw design with a sectional elastic
screw surface and to establish a power definition for a drive of a screw conveyor with a
sectional elastic working surface when transporting agricultural materials, depending on
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the speed of the screw, the angle of its inclination to the horizon, and the size of the gap
between the inner surface of the casing and the outer surface of the elastic screw.

The stand for conducting researches on determination of the consumed power for the
drive of a screw conveyor with a sectional elastic working surface is presented. The optimum
parameters and operating modes of the conveyor are defined. The results of experimental stud-
ies of this screw conveyor are analyzed, which allow estimating the intensity of influence of this
or that parameter on the value of the consumed power on the drive of the machine.

Keywords: section auger, elastic section, laboratory research, experimental setting, re-
gression equation, response surface
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