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KOHCTPYKTUBHO-TEXHOJIOI'TYHE BAOCKOHAJIEHHSA
BAJIBHEBUX I'PAHYJIATOPIB 3 INIOCKOIO MATPHULEIO

Anomayia. B cTaTTi TpeACTaBICHMN aHaNi3 KOHCTPYKTHUBHUX 1
TEXHOJIOTIYHUX PIllIEHb MO BJIOCKOHAJCHHIO BAJIBIICBUX TPAHYISITOPIB 3
IJIOCKOI0 MAaTpuUIleto. 3A1MCHEHO OTJIsA]l MAaTeHTIB, aBTOPCHKUX CBIOITB Ta
CTaTel MOB’sA3aHUX 3 TPaHYJIAIIEI0 Ta OPUKETYBaHHSIM CHUPOBHHU 3 PI3HOIO
HACUITHOKO MIUTBHICTIO JUIS TPUCTPOIB Takoro Tuiy. KopoTko ommcaHuit
NPHUHIIAIT POOOTH Ta MepeBark KOHCTPYKTUBHHUX HOBAII Ha PI3HUX eTarax
PO3BUTKY YCTAaTKyBaHHS ISl rpaHyisiii. KoxkeH 3 HaBeJeHUX BaJbIIEBUX
IPaHYJISTOPIB Ma€ BUIUMI IepEeBaru Ta JE1o MPUX0OBaH1 HEJOJIKH.

OcHOBHI HampsIMKA BJIOCKOHAJIEHHS TPAHYJIATOPIB BaJbIEBOTO THUITY
MaloTh Ha METI:

— MIJBUIIECHHS HATIHHOCTI Ta €(PEKTUBHOCTI TPUCTPOIB;

— MIJBUIICHHS MTPOTYKTUBHOCTI Ta SIKOCTI TPaHYII;

— 3MEHIIIEHHS METAIOEMHOCT1 KOHCTPYKIIii;

— 3HW)KEHHS 3HOCY POOOYHUX OpraHiB;

— 3HIDKEHHS €Hepro3arpaT Ha rpaHyIIOBaHHS;

— PpO3MIMPEHHS TEXHOJIOTITYHUX MOJKJIMBOCTEH Ta ONTHUMI3aIlisa
pPeXKHUMIB POOOTH TPU TpaHYJIIOBaHHI CHPOBHHU 3 PI3HUMHU (HI3UKO-
MEXaHIYHUMH BIACTHBOCTSIMH.

IIpecoBi mpucTpoi BIAHOCATBCS 1O TEXHIYHUX 3aco0iB I
MPUTOTYBaHHS TPaHyJIbOBAHUX MPOAYKTIB 1 MOXKYTh OyTH BHUKOpPHCTaHI
IpY BUTOTOBJICHHI MaJWBHUX OPHKETIB 3 TUPCU Ta POCIMHHUX BIIXOJIIB
(memetn), KOMOIKOPMIB, 13 3€pPHOBHX KYJIbTYp Ta Xap4yOBHX BIIXOJIIB,
TpaHyl 3 BIIXOJIB MHBOBAPiHHI, MOOYTOBOTO CMITTS Ta MOJAPIOHEHHMX
ABTOTIOKPHIIIOK, a TAKOXK MPU BUPOOHUIITBI TPAHYJIbOBAHUX CTA0LTI3YIOUNX
100aBOK B OyIiBHUIITBI.

Knwouosi  cnosa: BamblieBUH  TPaHYISATOp, TUIOCKA  MAaTPHIL,
BJIOCKOHAJICHHSI, IPUCTPiH, TpaHyJIsIlist, OpUKETyBaHHS.

Ilocmanoska npobremu. B cydacHUX yMOBaxX BHMCOKOI 3aHHSITOCTI

© A. C. Komap, b. B. bonrsiHchkuii
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HaceJeHHs Bce Oulbllly NOMYJSPHICT, HaOyBae MPOAYKIS B
IpaHyJIbOBAaHOMY a00 OpUKETOBAaHOMY BUIJISJl, OCKUIBKM 1€ MIABUIILYE
TPAHCIOPTAOENbHICTh  CUIY4Oi CHUPOBHHH, 3HIXKYE  3JIEKYBaHICTbD,
3amobirae  cerperamii  0araTOKOMIOHEHTHUX cymimed. IlpoBigHuM
YCTaTKyBaHHSAM i 4Yac BUPOOHUIITBA TAKUX MPOJYKTIB € rpaHyasTopu [1-
4]. 3a 1OoNOMOror0 rpaHyIsATOPIB OTPUMYIOTh MaJMBHI, KOPMOBI a00 1HIII
BUIM TpaHyn niameTpoM 3-12 mm 1 gomxunHor 5-50 mm. Ilpecose
oONaJHaHHSI 3aCTOCOBYETHCA Y TMOOYTOBUX YMOBaX, Ha (EepMEpChKUX
rOCIOJIaPCTBAX Ta MPOMUCIOBHX BUPOOHHUIITBAX.

['panynpoBaHi KOMOIKOPpMH MaOTh ONTHMAaJIbHY  pELENTYpY,
3a0€3MeuyeThCsl  SAKICHIIE BBEJAEHHS PIIKUX XapyoBUX J00ABOK Ta
MEIMKAMEHTIB B pallioH, 30UIbLIYETbCS CTYMiHb MEPETPABIIOBAHOCTI
kopMmiB [5]. 3a JAONMOMOrorw MNPECOBUX MPHUCTPOIB BUPOOJSIFOTH MAJIMBHI
IpaHyliy, SIKi OTPUMYIOTH IIJISIXOM MEPepoOKH TOpdy, NEPEeBHUX BIAXOMAIB
Ta BIAXOMIB CULIBCBKOrOo rocmogapctBa [6]. Takox rpaHyIOHOThH
PI3HOMaHITHI MaTepiajiu, Takl, HAMPUKIAJ, SK IUIACTUK, BYTUIbHUW IHII,
Topd Tomo [7]. OmHak ciig 3a3HAYUTH, IO IS KOXKHOI CHUPOBUHH
HEOOXIZTHO  pO3pOOJSATH  CBOIO  TEXHOJOTII0  BUPOOHUIITBA,  sKa
BIIPI3HATUMETBhCS B 3aJCKHOCTI BIJl OCHOBHUX IlapaMeTpiB: CKJamy,
BOJIOTOCTI, YKUPHOCTI, TEMIEPATypH, CIIOco0y 30epiraHHs TOIIIO.

Croroani B YKpaiHi MpeacTaBlIeHO BEIUKY KUIbKICTh TPaHYJISATOPIB
JUISL CTPYKTYPYBaHHS Pi3HUX NMPOAYKTIB. IIpu Bl iX pI3HOMaHITHOCTI CTa€
BaXXKO OOpaTu ONTHUMAIbHUI THI TpaHyJIIOBaHHA, SIKUWA Oe3rnocepenHbo
BIJIIOBiJIa€ THUIYy CHPOBHUHU, OCOOJIMBO KOJU Oarato TpaHYJIATOPIB €
YHIBEpCAJTbHUMH 1 MOXYTh TMpaIlfoBaTH B IIUPOKOMY Jiala3oHi 3MiHH
BIacTHBOCTeH BuximHoi cupoBuru [8]. Ilpu 1bOMYy cTa€ OCHOBHHM
BU3HAUCHHS BUTPAT €HEPTrii HA MPOBEJEHHS MPOIECY OTPUMAHHS T'paHyJ,
III0 Y CBOIO YEpry MpsSMOMPOIIOPIIHHO BIUIMBAE Ha COOIBApPTICTh, a OTXKE 1
KOHKYPEHTOCTIPOMOXHICTh TOTOBOTO MPOAYKTY.

[HIupoke 3acTOCYBaHHS CHOTOJHI 3700yJIM BajbleBl TPAHYISITOPU 3
wiockoro Marpunero [3, 6, 7]. I[Ipo KOHCTPYKTHBHO-TEXHOJIOTiYHE
BIOCKOHAJIEHHS IILOT'0 O0JIaJHAHHS 1 HTUMETHCS 1ajll B CTATTI.

Ananiz ocmannix oocniodxcens. IInTaHHIM BIOCKOHAJIEHHS BaJIBLLIEBUX
TPaHYJIATOPIB 3 TUIOCKOK MATPHUIICI0 TPUCBAYEHI TpaIll BITYU3HSIHUX 1
3akoppoHHUX BueHUX [9-13]. MojepHizamielo MNPECyrunX  BaJIbIIIB
MpHUCTPOiB B pi3HI Yacu 3avimamucs: OBmienko M. JI., Tlomimyk B. HO.,
Michal Chlopek, Tomasz Dzik, Marek Hryniewicz, T'opsrun II. 1O,
CeBoctesinoB B. C., Sxumens H. A. 3miny OymoBu ta Qopm dinbep
miockoi Marpuili gociimkysanu: CepOinoBcbkuit M. 1O., Bomomyk B. T,
JlorinoB B. T., Roman Hejft, I'marones C. M., CeBoctbsiHoB M. B.,
I'puguma A. M. Psan HayKOBIIIB 3alMalIMCsi BCTAHOBJICHHSM J10JIaTKOBUX
€JIEMEHTIB, NPUCTPOiB a00 BIOCKOHAJIEHHSM OYIOBU  ICHYIOYHX,
HaANPUKIIAI, HOXa s 3pizanHs rpanyn [14]: Kapror B. I1., Haraitauk .
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B. Mypaxsep B. I, Tumomenko A. H.; perynboBaHHX BTYJIOK IS
MOKpAIlleHHs  3BUTbHEHHS (inmbep Matpumi Bim cupoBuHu  [15]:
ITiynoBewkuit 1. 1., Xwmenminko A. Il., Jlucoxons B. Il.; HarpiBasibHUX
enemeHTiB Matpuui: MakapenkoB /. A., Hazapos B. 1., bynatoB 1. A.;
MOTMEPEIHBOr0 yiiibHIoBaua cupounu [16]: CeBocthsiHOB M. B., Inbina
T. B., Ocokin A. B.

3arajoM aHami3 KOHCTPYKTMBHO-TEXHOJOTTYHUX  BJIOCKOHAJIEHb
BaJILIIEBUX TPAHYJSATOPIB 3 MOMEHTY iX PO3pOOJIEHHS, HAMpOTs31 BChOTO
nepioay, MIAKPECTIOE TMOMUT HAa HUX B PI3HUX raly3sX MPOMHCIOBOCTI, B
TOMY YHUCJ1 Y CUIbCBKOMY TOCIIOJIAPCTBI, € BOHHM B MEPEBaXKHIN O1IBIIOCTI
3aCTOCOBYIOTBCS ISl TPaHy/II0BaHHs KoMOikopMiB [3, 5, 9].

Dopmynoeantns memu cmammi. BUKOHATH aHATI3 HAYKOBUX JIKEPEI
JITEpaTypy Ta BU3HAYUTH OCHOBHI HAINpPsMU BJOCKOHAJICHHS BaJIbIIEBUX
TPaHYJSTOPIB 3 TIOCKOK MAaTPHUIICHO.

OcHoséna yacmuna. 3a TIepiloJ] CBOTO ICHYBaHHsS  BajblIeBi
TPaHYJSATOPH 3 TUIOCKOIO MATPUICI0 3a3HAlU Pl KOHCTPYKTHBHO-
TEXHOJIOT1YHUX 3MIH 1 HaChOTOJHI JOCATIN TIEBHOTO PIBHA JOCKOHAJIOCTI.
[IpoTe, HE3BaXKarOUM Ha 3HAYHE BJIOCKOHAJICHHS KOHCTPYKIIii, Y MPUCTPOIB
3aJIMIIMINCh HACTYIHI HEAOJIKA: IHTEHCHBHE 3HOIICHHS IOBEPXOHb
pobOUYNX OpraHiB, MOPIBHSIHO HEBUCOKHMN KOe(DIiEHT KOPUCHOI Jii, BUCOKI
poOoui Temmeparypu (4epe3 CHIbHE TEepTsS aKTUBHUX POOOYMX OpraHiB),
BHCOKA MTUTOMA METAJIO- Ta €eHEPTOEMHICTb.

Buninstors Kilbka OCHOBHUX HalpsiMiB BIAOCKOHAJIEHHS BaJlbLIEBUX
IPaHy/IsATOPIB 3 IIOCKOI0 MaTpuiero (puc. 1) [12, 13].

Hanpsimu BiockoHaneHHs
BaJILI[EBUX IPAHYJIATOPIB

BJIOCKOHAJICHHS OKPEMUX
JIeTaNIeli Ta BY3JIiB
BaJIbIIi, TUIOCKA MaTPHIIS,
BY3JIM KPUUICHHA, HUK JJIA
3p13aHHs T'PaHyJl TOLIO

— MO€THAHHSA IEKLUIBKOX
CTaJI1il OJTHOTO MPOIIECY;
— IIO€JHaHHA JCKUIBKOX
IIPOLIECIB B OJTHOMY IIPUCTPOIL

Pucynox 1. HampsiMu BIOCKOHAJCHHSI BajbIIEBUX TPAHYIATOPIB 3
MIJIOCKOIO0 MaTPHUIICIO

KoMmakTHy KOHCTPYKIIIIO BaJbIIEBOTO TpaHYJISATOpa 3 TUIOCKOIO
MaTpuIel0 300pakeH0 Ha pUCYHKY 2. JlaHi TPHUCTPOi KOPHUCTYIOTHCS
MOMUTOM B PI3HUX Taly3siX MTPOMHCIOBOCTI, B TOMY YHCJI1 1 HA HEBEIUKHUX
CUIBCBKOTOCIIOAAPCHKUX — MIANPUEMCTBAX 3 BHUPOOHHULTBA MPOAYKIIIL
POCIIMHHUIITBA Ta TBAPUHHUILITBA [6].
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1 — enexrpoaBuryH, 2 — mydta, 3 — peaykrop; 4 — Baj; 5 — miocka
MaTpulis, 6 — Banblli, / — peryytoBaibHl TBUHTH, 8 — BaJl BaJIbLIIB

Pucynox 2. 3D-monenp BaJbLIEBOIO TPaHYJIATOpa C IUIOCKOIO
MaTpULEIO

BanbrieBuit  rpaHynsaTop — TIpallo€e  HACTYIIHMM — YUHOM.  Bin
enekTpoaBuryna 1 oOeptoBa cumima uyepe3 MydTy 2 TepenaeTscs 10
MOHWXKYIOUOTO penykropa 3. Bim peaykropa depe3 Banm 4 oOepraHHS
MepelaeTbcs Ha IUIOCKY MAaTpULI0 S, sKa 3akpiljieHa 3 BaJioM 3a
JIOTIOMOT OO IIITMTOHKOBOTO 3’ €IHaHHs. MaTpulig Mae 6arato (opMyBaIbHUX
Gbinbep, TOOTO MWIIHAPUIHUX KaHAJIB 3 3¢HKyBaHHAM. [Ipu obGeproBOMY
pyci MaTpHIll PO3MOYMHAIOTH PYXAaTHCS Balblli 6, sIKi MPUTUCKAIOTHCS 0
MaTpHIIi 3a JIOTTOMOTOI0 PeryJIoBajJbHUX TBUHTIB 7. Basblli B CBOIO 4epry,
oOepTatoThcss Ha Baiy BaiblliB 8. [lpu oOepTaHHI MaTpuIll Ta BaJbIIIB
CUPOBHHA TIPOJABIIOETHCA Yepe3 (PUIbEPH TUTOCKOT MaTpHIll 1 OPMYIOThCS
JOKTYTH, SIK1 BIIPI3aI0OThCS CHEI[IaTbHIM HOXKEM Ta OTPUMYIOTHCS TPaHYIH
HeoOXigHOT MOoBXWHHU. Jlami TOTOBI TpaHylId Yepe3 BHUBAHTAKYBaJIbHUUN
naTpyOOK HAAXOASITh EMHICTB, MICIIS YOTO X OXOJOKYIOTh Ta MaKyIOTh.

Binoma xonctpykmis rpanymstopa Ne 858649 (puc. 3) aBTOpiB
B. II. KaprioBa i @®. B. Harailinmka B sKili HayKOBII ITiABUIIUIN
NPOAYKTUBHICTH OJIHIET 3 Iepmux Mozaenei [14].

[locTtaBnena mera gocsiriacs TUM, IO TPaHYJIATOp 3a0e3MeueHHit
CKpeOKOM, SAKHUH pO3TANIOBAaHWA HAJA MATPHUICID 1 MEXaHI3MOM
BUIIITOBXYBAHHS TPaHyJ, BUKOHAHUM Y BUTJISII TOPIIHIB, KOKEH 3 SKUX
Ma€ IITOK 3 MPYKUHOIO Ta BCTAHOBIICHUH B MPECYIOUOMY KaHajl MaTpHIll 1
TOPU30HTAIBHOTO IWTIHIAPA, PO3TAIIOBAHOTO IIJI MATPHUIECI, SIKAN
B3a€MOJIE 31 IITOKAMH, IPUUOMY HUIIHAP PO3MIIIEHUN MK MIiCIIEM
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1 — pama, 2 — mmocka Matpuiis, 3 — NmopiiHi, 4 — KOJiHYacTa BiCh, 5 —
KOHIYHUI Bayelb, 6 — E€JIeKTPOJABUTYH, [ — PEAYyKTOp, 8 — MexXaHi3Mm
PETYIIOBaHHS 3a30py MK MaTPHUIEIO 1 BaJblleM, 9 — NMPUTUCKHUIA BaJiellb,
10 — 3aBaHTa)XyBajbHa ropioBuHa, 11 — po3noAiIbHUK

Pucynok 3. I'panynsarop

KOHTaKTYBaHHS BaJIbLiA 3 MAaTPHULICIO Ta CKPEOKOM.

KpiM TOro, rpaHyisiTop OCHAIIEHO HOXKEM, SKHUH BCTAHOBJIEHO HaJ
MaTpHUIEI0 MK MICIIEM KOHTaKTyBaHHS i1 3 BaJblleM 1 IWIiHApOoM. Taka
KOHCTPYKIIisl 3abe3nedyye 3axOIJIEHHS Ta MPECYBaHHS TOBCTOTO IIapy
KOpMY 3a OJIMH 00epT MaTPHIII.

Hacrynnauii eTar BIIOCKOHAJICHHS KOHCTPYKIIT  BaJbIIEBUX
IpaHyJIATOPIB BioOpaxkeHui y aBTopcbkomMy cBimornrsi Ne 1007603 [15].

JlaHa KOHCTPYKIIisl TpaHyysitopa (puc. 4) CKIATA€ThCA 3 MPECYHOUNX
KOHIYHUX BajblliB 3 AaKTUBHUM TMPHUBOJOM, BCTAHOBJIEHOI Ha Baly
MaTpUIel0 3 KaHajaMH, [0 YTBOPIOIOTHCS BTYJIKAaMH, OJIHI 3 SKHX
3aKpimieHl B MaTpPHIIi, a 1HII Ha JAUCKY, IO MEPEeMIIYETHCS BUKOHABYUM
MEXaHI3MOM.

OCHOBHOIO METOI0 TaKOi KOHCTPYKIII € MiJBHUIIEHHA €()EeKTUBHOCTI
pPETYIIOBaHHS TMPOTHUIII TPH TPAaHYIIOBaHHI KOPMIB 3  PI3HUMHU
PEOJIOTIYHUMU BIACTUBOCTAMH. Lle mocsraeTbess TMM, IO BTYJIKK KaHATIB
MaTpHUIll OCHAIEHI BCTAHOBJICHOIO Ha iX 3O0BHIMHIA TOBEPXHI 3
MOXXJIMBICTIO TEpPEMINIEHHss B BEPTUKAIBHIA IUIONIMHI  TPOMDKXHOIO
BTYyJKOIO (8), 3akpimuieHor0 Ha mgomaTtkoBomy jaucky (9), 3B’si3aHMMU 3a
JIOMIIOMOTOI0 IIITOBXAaYiB 3 BUKOHABYMM MexaHizMoM (10), BpaxoBytouu Te,
10 BTYJIKM KaHaJIiB MaTPHIlI MAIOTh PIBHUIA MPOXiTHUN TTepepi3.

BukonaBunii MexaHi3M BHUKOHAHUW Yy BUIJISI HEPYXOMOI CTYIHII
(11) BiTPHO BCTAHOBJICHOI Ha Bally, 3 3aKPIIUICHOIO HA Hi pi3bOOBUM
3’€IHAHHSM BTYJIKOIO 3 YIOpPOM, IO B3aeMoJii€ BepxHIM Topuem (14) 3
JTUCKOM.
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1 — koHiuH1 Bayblli, 2 — Bal, 3 — Marpuls, 4 — KaHaId MaTPHII,
5 — BepxHI BTYJIKH, 6 — HW)KHI BTYJKH, / — JIUCK, 8 — MPOMIXKHI BTYJIKH,
9 — nomatkoBuM auck, 10 — mTOBXaul 3 BHMKOHABYMM MEXaHI3MOM,
11 — mepyxoma crymnuns, 12 — Brynka, 13 — ymop, 14 — BepxHiii TOpelb,
15 — migmunauk, 16 — BTynKa raiku, 17 — 3y6uyacte kosieco,18 — 4epB’sik,
19 — BepxHiii ynop, 20 — HIKHIN yrop, 21 — TAITUITHUK

Pucynok 4. I'panynstop KopmiB

Kpim Toro, BTyska ocHalieHa MEXaHi3MOM ii MepeMileHHs 10 BUCOTI,
BUKOHAHHMM Y BHIJISI BCTAaHOBJICHOI Ha BTy raiiku (16), mo B3aemoie
3a JIOMOMOTOI0 3aKPIMICHOI0 Ha 11 30BHIINIHIM MOBEPXHI TBUHTOBOI MapH 3
yIOpoM BTYJIKH 1 3 mroBxauamu (10).

MakapenkoB JI. A., Hazapos B. 1. Ta iH. 3amarerTyBanmu po3pooky Ne

2527998 npecoBoro rpaHysATOpa 3 TIOCKO Matpuiro [17]. Bunaxin

CIPSIMOBAHO Ha 301IBIIIEHHS MIITHOCTI Ta MIUTBHOCTI TPAHYIHOBAHOTO
MaTtepiary 3a paxXyHOK CKOPOUYEHHS TPYIOMICTKOCTI 1 BAPTOCTI MATOTOBKH.
[IpecoBwuii rpanynaTop (puc. 5) MICTUTh KOPITYC 3 BCTAHOBICHUMHU B
HbOMY Tep(pOpOBaHOK MaTpHUICld 3 MNpOoPUILOBAHUMHU  KaHAJIaMH,
MPUKOYYBaJIbHI Baliblll, 10 3aKPIIJIEHI HA BEPTUKAJIbHOMY MHPUBOJIHOMY
BaJIy 3a JOIIOMOTOIO BTYJKH 3 MPYKHUM €JIEeMEHTOM, 1 MaTpyOKu st
3aBaHTKCHHS BUXITHOI CHPOBMHU 1 BUBAaHTAXXCHHS TpaHys. Matpuris
MPUCTPOIO BUKOHAHA PO3’EMHOIO Ta CKIIAJIAE€THCS 3 IBOX CKPITUICHUX MIXK
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1 — xopmyc, 2 — onopHoi oOuyaiika, 3 — MIOCKa MaTpuils, 4 — Tpu
BaJbIll, 5 — BTYyJIKa, 6 — MPUBIIHUNA Ball, 7 — NMPYKHUN €IEMEHT, 8 —BYy30.1I
nigmumnanka, 9 — omopu, 10 — mydra, 11 — mpuBig, 12 — matpyOxu
3aBaHTaXEeHHS cupoBwHH, 13 — ommggoBi sroku, 14 — maTpyOkum
BUBAHTAXXEHHSI TpaHy, 15 — onopHa CrigHUL

Pucynok 5. [IpecoBuii rpanyJIsSITOp 3 MIOCKOK MaTPUIIIO

coboro mephopoBaHUX JUCKIB 3 Ta3aMH B HHJKHBOMY JIMUCKy Ta
3a0e3MedyeHa THYYKUMHU HarpiBaIbHUMH €JIEMEHTaMH, BCTAHOBJICHHUMH B
nma3ax y KUTbleBid 30HI MaTpuii mo ay3i 3 pamiycoM (Rses+Reuyr)/2, 1e
Rsos., Reumyr — 30BHIIIHIN Ta BHYTPIIHINA paAlycu KUIbLEBOI MepdopoBaHOi
30HM MaTpHlli, OPU IIbOMY y BEPXHbOMY MAHMCKY MaTpulll NpodiuIibOBaHI
KaHAJM BWKOHAHI UWIIHAPWYHUMH, a B HIDKHBOMY JHUCKY KaHaI
BUKOHAHUM Y BUTJISIA1 IBOX KOHIYHUX Ta OJHIET HMITTHAPUIHOT
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KaJIIOpYIOU0i AUIAHKY.

[IpecoBuil rpa”ysATOp 3 MIIOCKOI0 MATPUII0 MA€ TPU MPHUKOUYBAJIbHI
Basnbll. CHiBBIJHOIIEHHS MDX JlaMeTpamMu BajblliB 1 MaTPUIl CTAHOBHUTD
0,2+0,5.

[Ipu noenHaHH1 KUIBKOX MPOIIECIB B OJHOMY IPUCTPOi, €KCTpy3iitHe
IPaHyJIlOBaHHA MOK€ OyTH OCHOBHOIO a00 MIATOTOBYOIO OIEPALIELO.
[Iporiec rpaHyIIOBaHHSA TaKOX MOXKE OyTH KIHIICBHM, SIKHH BUIIEPEIKAE
HirOTOBYA Omepallis, HAlPUKIIAJ, SK 11e 31ilicHeHo y BuHaxoal Ne 135539
[16]. TI'panynsarop BOJOKHHMCTHX MatepianiB (puc. 6), 3abe3neueHuit
MONIEPEIHBO-YIIITBHIOBAILHUM ~ TPUCTPOEM,  OCHOBHUMH  POOOYMMHU
opraHamu SIKOro € BHYTPIUIHINA PyXOMUH 1 30BHIIIHINA HEPYXOMHI KOHYCH 3
TJIAJKUMH 200 pPEOPUCTUMHU TIOBEPXHSMH, NPUYOMY TEPIIMA 3 HHUX
BCTAHOBJICHUH B MIAMIUIHUKAX EKCICHTPUYHO BEPTUKAIBHOTO Baly, a
ApYruil 3aKpiluICHHH HEPYXOMO B MYCTOTUIOMY KOPITYCi Ta YTBOPIOE i3
KOPITYCOM TpaHyJsITOpa pe3epByap Ijis 30epiraHHsl Ta mojavi piuHu ado
nmapyd uYepe3 OTBOPH, PO3TAIIOBaHI MO KOy HEPYXOMOro KOHyca, IpH
IILOMY Y BEPXHiM HOro 4aCTHHI BCTAHOBJICHA BiOpyroUa JIiiika, 1 MOXUIUMU
OopramMu Il HampaBlieHHs MaTepialy TMiJ MpecyBajbHI Baiblll Ta
3MEHILICHHS 3aCTIHHOT 30HHU.

PyxoMuii KOHYC BCTaHOBIIOETBCS 3  EKCUEHTPHCHUTETOM, IO
3abe3reuye HeOOX1THUN POOOUHi 3a30p 1 CTYIIHB YIIUIBHEHHS MaTepiany,
AKUW BU3HAYAETHCS BHUXOASYM 3 BJIACTHBOCTEM MarepiajiiB, IO
IPaHyJIIOI0THCS.

VYcTaHoBKka pyxoMOro KOHyca Ha MIJIIMIHUKAX 03BOJSIE HOMY
VIIUIBHIOBATH MaTepiall 00KaTKowo 0e3 eeKTy mepeTupaHHs.

3anmexHO BiJ XapaKTEPUCTHK MaTepiaiy, IO NepepoOIIe€ThCs, KYT
PYXOMOT'O 1 HEPYXOMOT'O KOHYCIB MOKE OyTH pi3HUM, aje 31 30epeKEeHHIM
30HH MapaJIeTbHOCTI.

BHyTpiltHs NOBEpXHS HEPYXOMOrOo KOHyCa YTBOPIOE 3 KOPITyCOM
TpaHylIsaTOpa pe3epByap, y SKOMY MOXe OyTH TEXHOJIOTi4Ha piauHa
(mampukian, Boja) IS 3BOJOKEeHHA Matepiany. [lomada pimuHu MOXKe
3MIMCHIOBATUCS KpaIeJIbHUM CIIOCO00M, 200 ITiJT THCKOM, IO YTBOPIOETHCS
HACOCOM.

Ha BHyTpimHII OBEpXHI HEPYXOMOTO KOHYyCa MOXYTh YKIAJaTHCS
TEPMOHArpiBajbHI €JIEMEHTH, SKIINO 32 TEXHOJOTIEI0 MaTepias HeoOXiTHO
3BOJIO’KYBATH Maporo abo XK MiICYITyBaTH MEPE3BOJIOKECHHUN MaTepial.

3a  paxyHOK  VIIUIBHEHHS  MaTepiaJly B  CHEI[iaJbHOMY
MEePEeAyIIUIbHIOIOUOMY  TPUCTPOi, E€HEpPris  BajblliB  BHUTPAYAETHCS
Oe3mocepelHb0 Ha TPOJABIIOBAaHHS Marepiany uepe3 (inbepu, 3aBISKU
bOMY 30UIBIIYETHCS IIBUAKICT, TPAaHYJIIOBAHHS 1, $K HACIIIOK,
MPOAYKTUBHICTh MAaIIWHUA. TakuM YHHOM aBTOPCHKHM CKJIaJl CBOIM
BHHAXOJOM HamaraBCsi IMABUIIUTH  MPOJAYKTHUBHICTh  MAIIMHU 1
€()EeKTUBHICTb MPOLIECY TPAHYITIOBAHHS.
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1 - kopmyc, 2 — eneKTpoABUTYH, 3 — MeEXaHI4Ha Iepesayva,
4 — TOXWUIWH CTUI, 5 — HepyxoMa JHUCKOBa MaTpulld 3 (GopMyrounmMu
orBopamu ((pinbepamu), 6 — IUIHAPUYHI Balblli, / — 30BHINIHIA
HEPYXOMHI KOHYC, 8 — BHYTPIITHIA pyXOMUN KOHYC, 9 — 3aBaHTa)KyBaJlbHA
miika, 10 — BucokowacTOTHUH TreHepaTop, 1l — mpykHI eleMeHTH,
12 — repMmerusyroua Kpuiika, 13 — MmOKUBIIOBAIBHUIA  HACOC,

14 — pesepByap, 15 — moxuni 6opt, 16 — HiXK, 17 — BUBaHTaXyBaJIbHHM
otBip, 18 — Ban
Pucynok 6. ['panynaTop BOJIOKHUCTHUX MaTepialliB

Himenpkuit BueHnii bencon B. mimoB mami i po3poOuB KOHCTPYKITiO
JBOCTYIIHYACTOTO Tpanyisitopa (puc. 7) [18]. ¥V maHiil KOHCTPYKIIii BepxHi
IWIHAPUYHI BaJIbIll JTOJATKOBO BHUKOHYIOTH (DYHKIIIIO JOMOAPIOHEHHS
CUPOBHHH, IO IOJAETHCA JO 3aBaHTAXKYBAIBHOI TOPJIOBHHHU. TOBIIMHA
HIDKHBOI IUIOCKOI MAaTpHIll BUKOHAHA OUIBII TOBLIOIO BiJl BEPXHBOI.
KinpkicTh MMTIHAPHYHUX BAJIBIIB Y IPUCTPOI — 2; KOHIYHUX — 2-4.
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1 — peayktop, 2 — ONOpPHI KOJOHH, 3 — 3aXUCHUM KOXKYX,
4 — 3aBaHTaXyBajlbHa TOPJOBHMHA, D — KaMepa JJsi NPUHOMY TOTOBUX
rpany’, 10 — npec-maTpuIlsd Apyroro crymness, 11 — KOHIUHI Bajbli APYyroi
cramii, 12 — ¢iapTpu mpec-marpuii apyroro crtymneHs, 13 — TojgoBka

MUAJTIHAPUIHUX Tpec-BayblliB, 14 — BiCh KOHIYHOTO MpeC-BasbIld,
15 — mpuTHCKHUN TPHUCTPI KOHIYHUX Mpec-BajiblliB, 20 — mpec-MaTpuIlsd
nepmoro crymneHs, 21 — MWIHIPUYHI Tpec-Baliblli MepIIoi CcTaii,

22 — Quibepu mpec-MaTpHIll MEePUIOTO CTYMEHs, 23 — TOJO0BKa KOHIYHHUX
mpec-BajblliB, 24 — BICh MWIIHAPUIHOTO TPEC-BaIbIA, 25 — MPUTUCKHUN
MPUCTPIA MWTHAPUIHUX TIpec-BaIbIliB, 30 — MpUBOAHMIA Bajl. (OMHCAHO HE
BC1 MMO3HUIIIT pUCYHKA)

Pucynok 7. JIBoCTyIiHYaCTUH TPaHYISITOP

Take KOHCTPYKTOpPCHKE pIillIeHHS, Ha TyMKY PO3pOOHHKIB, TO3BOIHUTH
CKOPOTUTH BHUTpPATH HA BUPOOHHUIITBO, 3a0MAIUTH POOOYUN TPOCTIp Ta
TPYJIOBUTPATH, a HA BUXO/I1 OTPUMATH OLTBII SKICHIII TPAHYIIH.

Jlanuii MBOCTYMIHYACTHI TPAHYJIATOP Ma€ CKIAJHY KOHCTPYKINIO i
HU3BKY PEMOHTONPHUAATHICTh, a JBUTYH Ha TMPHUBOAI TOBUHECH MAaTH
MIJBUILIEHY TOTYXHICTh. KpiM TOro Ha Jpyrid CcTyneHl MOpPUCTPOIO
BUKOPHUCTOBYIOTHCSI KOHIUH1 BaJIbIIL, SIK1 CKJIQJIHIII1 Y BUTOTOBJICHHI.

Takoxx 10 HEMOJNIKIB JTAHOTO MPHUCTPOIO CIIJ BIIHECTH BIJIICYTHICTH
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MO>KJIMBOCTI TPaHYJIIOBaHHA MarepiaiiB 3 MajOl0 HACUITHOK IIUIbHICTIO
(Hanpukian, NOoJIpIOHEHUX €KCKPEMEHTIB TBapVH, BIJIXO/IIB
CUTBCHKOTOCIIOAAPCHKOT0 BUPOOHMIITBA), @ TAKOXK CKIAAHICTh KOHCTPYKIIII.

Bucnosku. TakuM 4WHOM, JOCHIIKEHHS IMOKa3ylOTh, IO 3arajllbHUM
HEJIOJIIKOM BCIX PO3IJISSHYTHX pINIEHb € Te€, 10 Bajbl€Bl T'PaHYJIATOPU
pO3paxoBaHi, B IepUly 4Yepry, Ha CHUIy4dl Marepiajd 13 CEpeIHBbOI0 Ta
BHCOKOIO HACHIIHOK  IminbHicTI0 (momam 250 xr/m®).  Tlpomec
IpaHyJIIOBaHHS CUPOBHHHU BOJIOKHHUCTOI CTPYKTYpH 3 MAajOl HACUITHOIO
miteHicTIo (20-250 kr/M®), 30KpeMa, MOAPiIOHEHH] MiACyIIEHI eKCKPEMEHTH
1 miAcTWIKa TBapuH Ta NTULI, HAa MallMHaX JaHOro THUIY €
MaJOJOC/IKEHUM Ta BHMAaraloTb BCEOIYHOTO BHBYEHHS, a BaJbLIEBI
TPaHyJIATOPH, JJIS 3I1MCHEHHS 1ILOTO MPOIeCy, MOTPeOYIOTh MOAAIBIIOTO
KOHCTPYKTHUBHO-TEXHOJIOTTYHOTO BJOCKOHAJIeHHA. [Ipu 1boMy HEoOXigHO
BpaxoByBaTH crienudidHi 0COOJIMBOCTI BOJIOKHUCTUX MaTepiasliB, Takl sK:
HACUITHA UIUIBHICTH 1 Maja CHUIIKICTh, KOEQILIEHT BHYTPIIIHBOTO TEPTA 1
BUCOKE BOJIOTONOIVIMHAHHS, HEPIBHOMIPHUNA PO3MOJLT CUPOBUHH T10
pobouiil kKamepi TPUCTPOIO, MIBUIIEHA CXUIIBHICT JI0 3JICKYBaHHSI TOIIIO.
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STRUCTURAL AND TECHNOLOGICAL IMPROVEMENT OF
GRANULATORS WITH CYLINDRICAL ROLLERS AND FLAT MATRIX

Summary

Analysis of constructive and technological solutions for the improvement of
granulators with cylindrical rollers and flat matrix are presents in the article. A review
of patents, copyrights and articles related to the granulation and briquetting of raw
materials with different bulk densities for devices of this type was carried out. The
principle of operation and advantages of constructive innovations at various stages of
development of granulation equipment are briefly described. Each of the mentioned
granulators with cylindrical rollers has visible advantages and somewhat hidden defects.

With the help of granulators, fuel, fodder or other types of pellets with a diameter
of 3-12 mm and a length of 5-50 mm are obtained. The press equipment is used in
household conditions, on farms and industrial productions. Granulators with cylindrical
rollers and flat matrix are widely used today.

The main areas of improvement of roller-type granulators are aimed at:

— increasing the reliability and efficiency of devices;

— increasing productivity and quality of pellets;

— reduction of the metal capacity of the structure;

—reduction of wear and tear of working bodies;

— reduction of energy consumption for granulation;

— expansion of technological capabilities and optimization of work modes during
granulation of raw materials with higher physical and mechanical properties.

Press devices are also technical means for the preparation of granulated products
and can be used in the production of fuel briquettes from sawdust and vegetable waste
(pellets), compound feed, from grain crops and food waste, pellets from brewing waste,
household briquettes and shredded car tires, as well as in the production of granulated
stabilizing additives in construction.

Key words: roller granulator, flat matrix, improvement, device, granulation,
briquetting
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