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TexHoI0r1yH1 0CO0JIUBOCTI BUTOTOBJICHHS
HOXIB-TIOJp1OHIOBAY1B Ha CITIPaJIsX IHEKIB

[IpencraBneHo TEXHOJOTIYHMI TPOIEC BUTOTOBJICHHS HOXIB-IOAPIOHIOBAaYiB HA CHipaisx IIHEKIiB 3
BUKOHAHHSAM OCHOBHHX oOrleparliii. JIo HiX BITHOCATHCS MOYaTKOBE KaTiOpyBaHHA HaBUTOI HIUTFHIM ITAKETOM Ha
pedpo cmipanmi MIHEKa; MPOTOYYBaHHS 30BHIMIHBOI KpaWKW CHipaii IIHEKa; 3aTOYYBAaHHS 30BHIIIHBOI KpalKw
cripanii IIHEKa; po3pi3aHHS 30BHIIIHBOI KpaiKu CIipaii IIHeKa Ha TNEBHY INIMOWHY 3 BIATIOBIZHUM KPOKOM 3
METOI0 OTPUMaHHS 3arOTOBOK ITiJ] HOXI-ITOAPiIOHIOBAYi; 3aTMHAHHS HOXIB-TIOAPiOHIOBAYIB Ha CITipaJi ITHEKa Ha
NMEBHUA KyT, KiHIIEBe KalliOpyBaHHS CIipayi ITHEKa 3 BHIOTOBJICHHMHU HOXXaMH-TOApiOHIOBaYaMH Ha
BCTaHOBJICHMH KpoK. /g peamizamii JaHOTO TEXHOJIOTIYHOTO MPOLIECY PO3POOJIEHO CXEMH NMPOTOYYBAaHHS Ta
3aTOYyBaHHS 30BHIIIHBOT KpaKM CHipaii IIHEKa, pPO3pi3aHHs 30BHIIIHBOI Kpalku chipaidl MIHeKa JJist
OTPUMAaHHS 3arOTOBOK IIiJl HOXI-MOJpPiOHIOBaYi, IX 3arMHAHHsS, a TAaKOX KaaiOpyBaHHS cripaii IIHEKa 3
BUTOTOBJICHUMH HOXXaMHU-TIOJPiIOHIOBaYaMK Ha TOTPIOHMH KpOK. BHU3HAYEHO OCHOBHI KOHCTPYKTHUBHO-
TEXHOJIOTI4HI ITapaMeTpH OIepaLliii MPOTOUyBaHHs Ta 3aTOYyBaHHS 30BHIIIHBOI KpPalKH Cripasi IIHEeKa, a TaKoX
BUTOTOBJICHHS HOXKIB-1T0/JpiOHIOBAYIB Ha CIipaji IIHEKa.

HOKi-1oAPiOHIOBaYi, criipajb 1IHeKa, TBUHTOBUI Po004nii OpraH, crnocid, TeXHoJIOrisi, TEXHOJIOTiYHMIA Mpolec

IloctanoBka mpodigemMu. [BUHTOBI poOOYl OpraHM OCHAIIECHI  HOXXaMH-
noApiOHIOBaYaMu Ta TOMIOHUMH JIOTIATCBUMHU €JIEMEHTAaMHU BHKOPHUCTOBYIOTh B PI3HUX
rajy3sx eKOHOMIKH, TaKHX, sIKk OyAiBelbHa, Xap4yoBa i nepepoOHa, ripHUY0-BUA00yBHA, MTPH
OymiBHUIITBI NUIIXIB Tommo. [Ipy iX BUKOpHUCTAaHHI YacTO 3a0€3MeUyeEThCS TTOETHAHHS PI3HUX
TEXHOJIOTIYHUX OIepalliil, MoB’A3aHUX 13 MEPETBOPEHHIM CUILCHKOTOCIONAPCHKUX Ta 1HIINX
MPOYKTIB, 30KpeMa TMOJpiOHEHHs, 3MimryBaHHs 1 nepeminieHHs [1-4]. [Ipote nHaitmmpiine
BUKOPUCTAHHS BOHHU 3HAMIUIM y 3aco0ax Aisi BUPOOHMIITBA MarepialiB, KOMOIKOpMIB Ta
IHITUX KOPMIB CLIHCHKOTOCIIONAPCHKOTO MPU3HAYEHHS ISl TOAIBII1 BEJIMKOI poraToi Xyao0w,
CBUHEMH, 1HIIMX TBapuH Ta nTuli [1-4]. BpaxoBylouM 3Ha4HI BUTPATH HAa MPUTOTYBAHHS
KOPMIB 3 KOPEHEIUIOAIB B TBApUHHMITBI [l], 10 BKIIOYAIOTH iX MOApiOHEHHs, mpobiema
BUTOTOBJICHHSI HOXKIB-TIOApIOHIOBAYIB Ha CIIPAJIsAX IIHEKIB € JTOCUTh BaXKJIHBOIO.

AHami3 ocTaHHiXx JgochaikeHb i myOaikamiid. Po3poOiieHHIO Ta BHBUYEHHIO
0COOJMBOCTEH TEXHOJIOTIYHMX MPOIECIB OTPUMAHHS CIipayiel IIHEKIB PI3HUMHU METOAAMHU
NpUCBSYeHi mpalli 6aratbox AocmimHukiB [5-20]. IxHi 3ycumns Oymu CKOHIIEHTpOBaHI Ha
NPOCKTYBaHHI Ta MJOCHIKEHHI TEXHOJOTIYHUX TIPOLECIB OTPUMAHHS CTaHAAPTHHUX 1
CIIeIaJIbHUX CIipajield IIHEKIB, 30KpeMa To(poBaHUX, CTpPIYKOBHX, JomareBux, [- 1 II-
NOJIOHMX, OCHAIIEHUX JIOMATAMH 1 HOKaMH-MTOJIpiOHIOBaYaMHy Pi3HUX KOHQIrypariii i THIIB,
3 NPYKHUMH Ta €JaCTUYHUMH ejleMeHTamMu Touo [5-14]. Takox BaXJIMBUM acClEKTOM
PO3pOOJICHHST TEXHOJIOTIYHHUX IPOLECIB OTPUMAHHA CIipayiell IIHEKIB € 3aJlyueHHs B HHUX
pizHOTrO TUIY OOJaAHAHHS Ta OCHAIICHHS, a BIITAK MPOIIEcaM iX IPOCKTYBaHHS 1 pO3paxyHKY
TaKOX HaJaBajach CyTTeBa yBara [35, 6, 8-12, 16-20].

MeTtor po0dOTH € TEXHOJOTIYHE MPOEKTYBAHHS NPOLECY BUTOTOBJIECHHS HOXKIB-
nopiOHIOBAYIB HA CITIpaJIsAX LITHEKIB.

Buknaa ocHOBHOro martepiany. BUroToBieHHs HOXIB-TIOAPIOHIOBAYIB HA CIIpasiX
IIHEKIB € JIOCUTh CKJAaJHUM MpPOIecOM, KU mependayae BHUKOHAHHS IIEBHOTO Habopy
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TEXHOJIOTIYHUX omepaliifi. Ha cboromni ompamboBaHO OKpeMi TEXHOJOTil BHUIOTOBICHHS
HOJXXIB-TIOJIpIOHIOBAYIB Ha CITIpAJIsAX IIHEKIB, sSIKi BUKJIaACHO B [6, 8, 9]. Bonn nependadarTs
BUTOTOBJICHHS HOXIiB-TIOIpIOHIOBAYiB Ha CHIpalsiX INHEKIB 3 BUKOPUCTAHHSAM PYYHOTO
IHCTpYMeEHTY [6, 8] Ta MexaHi30BaHi CITOCOOHU 3 TOMEPEHIM pO3pi3aHHSIM Ha MEeBHY TIHOUHY
30BHIIIHBOI KpalKW HABUTOI IIUIBHUM MAaKeTOM Ha peldpo cmipaii IIHEKa 3 MOJAIbLINM
3arMHaHHSM Ha HIM HOXKIB-TIOAPIOHIOBAYIB 32 BUKOPHUCTAHHS OINPABU Ta POJIMKA, OCHAIEHUX
creniaJbHUMU  (popMyBaTbHUMH BTynkamu [9]. Onnak, po3poOiieHi Hpolecu € JOCHThH
CKJIAMHUMHU 1 TOTPeOYIOTh BJOCKOHAJIEHHA. 3 METOI0 3HIDKCHHS EHEProEMHOCTI 1
TPYAOEMHOCTI TPOLIECY BHUTOTOBJIEHHS HOXIB-TIOAPIOHIOBAYiB Ha CHIpajsX LIHEKIB HaMH
3aMpOIIOHOBAHO HOBHM TEXHOJOTTYHUN MPOLEC, CYTh SIKOTO BUKJIAIEHO HIXKYE.

3anponoOHOBaHUN TEXHOJOTIYHUI TMpOLEC BUTOTOBJICHHS HOXiB-TOAPIOHIOBAaUYiB Ha
HAaBUTHX IIIJBHAM TIAKETOM Ha peOpo CHipaisX IIHEKIB BKJIIOYA€ BHKOHAHHS TaKUX
TEXHOJIOTTYHUX OTIEPAIIiii:

- KaiOpyBaHHs HABUTOI MUJILHUM ITAKETOM Ha peOpo cIipai IIHeKa Ha TIEBHUN KPOK;

- IPOTOYYBAHHS 30BHILIHBOT KPaKK CHipai HIHEKa;

- 3aTOYYBaHHsI 30BHINTHBOT KPAHKH CITipai IITHEKA;

- po3pi3aHHs 30BHILIHBOI KpalKW CIipaji IIHEKAa Ha MEBHY IMTMOMHY 3 BiAMOBIIHUM
KPOKOM 3 METOIO0 OTPHUMAaHHS 3aroTOBOK Il HOXKI-TTOApiOHIOBaYI;

- 3arMHAaHHS HOXIB-TI0IpiOHIOBAYiB Ha CIipaji IIHEKa Ha IEBHUN KYT;

- KamiOpyBaHHS CImipaji IIHEKa 3 BUTOTOBJICHUMH HOXXaMHU-TOApPiIOHIOBAaYaMHU Ha
BCTaHOBJIEHUW KPOK.

PosrasineMo 3ragaHuii TEXHOJIOTIYHUHN TIPOLIEC JeTaNIbHIIIIE.

[epmra onepartis - kKaniOpyBaHHS HABUTOI LIUIBHUM MAKETOM Ha pedpo cripalli IIHeKa
Ha TICBHUU KPOK, € IIMPOKOBIIOMOIO [5] 1 He moTpedye AeTalbHOTO OOIpyHTYBaHHS,
3IACHIOETBCS BITOMUMH METOAAMHU LIUIAXOM a00 3aKpIiIUICHHS CIIipaii IIHEKa B JBOX OMOpax
(sSIK TIpaBWJIO, B OMpABIIll, SIKa KPIMUTHCS Y MIMUHICTI TOKAPHOTO BEpCTaTa i B 3aTHCKHOMY
MeXaHi3Mi pi3leTpuMaya) 3 MOAANBIINM PO3TATYBAHHSM Ha BIAMOBIIHUN KPOK, a00 B OHIM
omopi (SIK IPaBUIJIO B OTPABIIi, sIKa KPIMUTHCS y MIMUHAEII TOKAPHOTO BepcTara i MICTUTh Ball,
[0 SIKOMY MPOXOIUTh PO3TATHEHHS CIipalii Mij Yac KaniOpyBaHH, IO IHIIMM KiHIIEM MOXeE
KPIMMUTHCS B LIEHTP1 33 JHhOT 0a0KM TOKApHOTO BepcTaTa) 1 KajaiOpyBaJIbHOTO MPUCTOCYBAHHS
(K TpaBUJIO KJIMHA), sIKE, 3/IMCHIOIOUM MOB3IOBXKHIM pyX B3IO0BXK ONpaBH, 3ade3mneuye
KaJiOpyBaHHS CIipai THEeKa Ha BU3HAYEHUN KPOK [5].

OcobnuBicTIO maHOi omepamii € BCTAaHOBJICHHS IO370BXHBOI MOJadi Cymnmopra
BUKOPHUCTOBYBAHOT'O TOKAPHOTO BEpPCTaTa, IO JOPIBHIOE KPOKY KalliOpyBaHHS CITipaji ITHEKa.
Buxonsuu i3 moTpedbu BUrOTOBICHHS HOXIB-110IpiOHIOBaYiB BUCOTOIO 5...40 MM Ha cmipaisx
mHekiB  giamerpoMm  50...250 MM, TO3A0BXHS T0Jadya CyINopTa BHKOPHCTOBYBAHOTO
TOKapHOT'O BepcTara MOBHHHA OyTH MiHIMyM Ha KUIbKa MITIMETPIiB OUIBIIOIO Bif 3aaHOI
BHCOTH HOXIB-TIOIpiOHIOBaYiB. Lle 3yMOBIE€HO TUM, 110 TIPU MOJAIBIIIOMY 3ariHAHHI HOXIB-
noJIpiOHIOBAYIB iXHS 30BHIIIHA KPOMKAa HE MOBHUHHA MOTHKATUCHh JO JIiHII 3aruHy HOXKIB-
noIpiOHIOBAYIB, SIKI BUKOHAHI HAa HACTyNMHUX BUTKaX. HeoOXigHICTh 3a0e3mneueHHs moTpioHOT
BUCOTH HOXIB-TIOAPIOHIOBAYiB Ha CHIpajsX LIHEKIB 3yMOBJIIOE Mix0ip BiIMOBIIHOTO
obnagHaHHA (TOKAPHOTO BEPCTATa), IO 3aCTOCOBYETHCS Y MOJATBIINX OTIEPAITisX.

Hpyra omepamiss - NOpOTOYYBaHHA 30BHIIIHBOI Kpalku cmipani InHeka. Bona
3MIACHIOETECS 3 BUKOPUCTAHHSAM OPWUTIHAJBHOTO OCHAIIEHHS Ta 1HCTPYMEHTY, SKi
npecTaBiIeHi Ha puc. 1.

OnpaBka T BiAKaIiOpoBaHy Ha IEBHUN KPOK CIIpaidh IIHEKA CKIATAEThCS 13
BHYTpIIHLOI TpyOu 1, sika OAHMM KiHIIEM 3aTHCHYTa B MaTpOHI 7 TOKapHOTrO BepcTara, a
IHIIAM BCTAHOBJICHA B IIEHTPI 8 3aJHBOI 0A0KM TOKApHOTO BepcraTta. 31 CTOPOHHM ICHTpa 8§
3a1HbO1 0a0KHM TOKApHOTO BepcTaTa Ha 30BHILIHIN OOKOBIM MOBEpPXHI BHYTPIMIHBOI TpyoH 1
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BUKOHAHO pi3b, Ha SKy HarBUHYYyIOThCs raiiku 4. Ha BHyTpimHiid TpyOi | BcraHOBIEeHa
30BHIIIHS TpyOa 2, Ha sKii BUKOHAHO TBUHTOBY HACKpI3HY KaHaBKy, IO 3a HAIMPSMKOM i
KPOKOM BiJINIOBiJIa€ BiKaniOpoBaHiil Ha mepiiii oneparii cripaii mHeka. 30BHIIHS TpyOa 2
3aKpiluieHa Ha BHYTpIIHINA TpyOi 1 rBUHTaMU 6 31 CTOPOHM MaTpoHA 4 TOKApHOTO BepcTaTa 3
MOYJIMBICTIO CTHUCKY-PO3TATY TBUHTOBOI KaHAaBKH. 3 MPAaBOTO OOKY B3IOBX YCi€l JOBXKHHU
TBUHTOBOI KaHaBKH Ha 30BHIIIHINA TpyOl 2 3aKpilJIeHO TBUHTaAMHU 5 OMOpPHUN mIHEK 3 (K
NpaBUIO, KBAJApaTHOI 4u NpAMOKYTHOI (opmm). Ilicist 3arBuHUyBaHHSA CHipajii IIHEKa Y
TBUHTOBY KaHABKY 30BHINIHBOI TpyOW 2 3MIMCHIOIOTH 1i 3aTUCK B OINpPAaBIll IUIIXOM
3aTUCHEHHS CHipali IHEKa Yy IBHHTOBIHM KaHaBIIl 3aTrBUHYYBAaHHSAM raiiok 4.

7 1
ﬁ‘ I

Pucynok 1 - Cxema nmpoTouyBaHHS 30BHIIIHBOI KPalKH CHipalli ITHEKa
Hoicepeno: pospobaeno agmopamu

Crenudika iHCTpyMEHTY JUIS TPOTOYYBAaHHS 30BHIIIHBOI KpailKu cripali IIHEeKa
MOJISATa€ B TOMY, III0 YacTO ICHYIOTh 3Ha4HI HEPIBHOCTI 30BHIIIHBOI KpalKH CIipai IIHEKa,
YTBOpEHI B MpOIeCi HaBUBaHHS, KaJliOpyBaHHs 1 1i 0a3yBaHHS Ta 3aTHCKY B ompasli. Tomy
IHCTPYMEHT JAJIsl IPOTOYYBaHHs 30BHIIIHBOI KpalKu cHipaii IIHeKa BKIo4ae nepxaBky 10,
no skoi 6ontamu 13 kpimuThes pizens 9. Ha topruesiit moBepxHi nepxaBku 10, mopsn 3
pikydnuMm Je3oM pisug 9, B omopi 12 3 MOXIMBICTIO KOJOBOTO OOEPTaHHS 3aKpIIJIeHO
niarpumytounii ponuk 11. JlepxaBky 10 3akpiruieHo B pisnerpumadi 14 cymopra TOKapHOTO
BEpCTaTy.

[Iponiec mpoTodyBaHHS 30BHIIIHBOI KPAaHKHU CITIpajli ITHEKA MPOXOIUTHh TAKHM YHHOM.
[HCTpyMEHT 1711 IPOTOYYBaHHs 30BHIIIHBOI KpalKM cripalli IIHEKa MiABOJATH A0 ONpaBKU
TaKUM YHHOM, 1100 30BHINIHS Kpaika CIipajii IIHEKa 3 TOPIEBOI IMpaBOi CTOPOHU OyJia
miJiBEZICHa B 3a30p MDXK pi3lieM 9 1 miaTpuMyodnum poiaukom 11. Jlani ofHOYaCHO BMHUKAIOTh
00epToBuUil pyX (13 BCTAHOBJICHOIO YaCTOTOIO) MAaTpOHa 7 TOKAPHOTO BepcTara 3 OMPaBKOIO Ta
CHIpaJlIIo IIHEKa Ta pyX MO30BXKHBOI [0J1ayl pi3leTpumaya 14 cynopra TokapHOT'O BepcTaTy
3 IHCTPYMEHTOM ISl TPOTOYYBAHHS 30BHINIHBOI KpalKH CHipaji [IHEeKa, IO O03BOJISE
3a0e3MeunTH MPOTOUYBaHHS 30BHINTHKOI KpalKH CITipalli IITHEeKa 1Mo BCiH 11 JOBXKUHI.

B Ttabmumi 1 momaHO  KOHCTPYKTHBHO-TEXHOJIOTIYHI — TIapaMeTpH  oreparii
NPOTOYYBaHHs 30BHIIIHBOI Kpaliku cmipaii mHeka. Ciij 3a3HauuTH, 110 MO3A0BXKHS 10/1a4a
pisuerpumada 14 cymopra TOKapHOTO BepcTaTy 3 IHCTPYMEHTOM JUISi TPOTOYYBaHHS
30BHIIIHBOI KpaliKu cripai IIHeKa MOBHUHHA BIJMOBIIaTH KPOKY BiJIKaliOpoBaHOi Ha mepiIii
oreparii cripai IHeKa.

Tpetst onepairist - 3aTodyBaHHS 30BHINTHLOT KpalKu criipaii mHeka. Bona € monioHoo
70 TONEepeAHbOl 1 KOHCTPYKTMBHO-TEXHOJIOTIUHI TapaMeTpH omepauii MpoTOuyBaHHS
30BHIIIHBOI KpaWKH CHipayi IIHEKa, SKI MpeacTaBieH] TabauIll 1, € aHaJIOTIYHUMH IS Hel.
Pi3HuLs mosArae nuiie y BUKOPUCTaHHI 3aTOYYBAJBHOTO IHCTPYMEHTY (pHC. 2), Ha 3aMiHy
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IHCTPYMEHTY JJIsl IPOTOYYBaHHs 30BHIIIHBOI Kpailku cripaii mHeka. JlaHuii 3aTouyBaabHUN
IHCTPYMEHT BKJIIOYA€ JIEPKaBKY 9, sika KPIMUTHCA y pi3erpumadi 14 cymopTa TOKapHOTO
BepcTaTy, 10 Akoi reuHTamu 12 1 13 nmpueanani 3aTodyBaibHi enementr 10 ta 11.

Tabmuus 1 - KoHCTpyKTHBHO-TEXHOJIOTIYHI NapaMeTpu omnepamniid MpoTOYyBaHHS Ta
3aTOYyBaHHS 30BHIIIHBOI KPAKH CITipajli ITHEeKa

No YacroTa IMo3moBxusa moxaua |3osHimHil| Bucora | TosmuHa Bucora
o0epTaHHsS  [IHCTPYMEHTY, MM/00| miameTp | cmipam, | cripaii, HOXIB-
OTIPaBKH, cripaii, MM MM nopioHIo-
00/xB MM BaviB, MM
1 3...9 7...18 50 10...15 | 0,8...2,0 5...10
2 3...12 7...20 80 10...25 | 1,0...2,5 5...12
3 3...15 7...25 100 10...35 1,0...3 5...15
4 3...18 7...30 125 10...45 | 1,2...3,5 5...20
5 3...22 7...35 150 10...55 | 1,5...3,5 5...25
6 3...25 7...45 200 10...75 | 1,8...4,0 5...35
7 3...30 7...50 250 10...90 | 2,0...4,0 5...40
,Z]ofcepeﬂo: p03p06/l€H0 asmopamu
— 7 ! 6 3 5

fn b fp

yil
— 11 n
9
.. 9 2
2. 0
5

%
Pucynok 2 - Cxema 3aToqyBaHHS 30BHIITHBOI KPaWKH CITipali IIHEKa
Lowcepeno: pospobaeno agmopamu

UerBepra omeparllisi - po3pi3aHHS 30BHIIIHBOI KpaWKH CIipadi [IHEKAa Ha TEBHY
rIMOWHY 3 BIAMOBIIHUM KPOKOM 3 METOI0 OTPHUMAHHS 3arOTOBOK IIiJI HOXIi-TOApiOHIOBAYi.
Bona nepenbauae pospizaHHs 30BHINIHBOI Kpalku cripani mHeka 9 (puc. 3), 3 meBHUM
KPOKOM M0 yCiil ii JOBXHHI, TUCKOBMUMHU TNpopizHuMH ¢pe3amu 11 (abo abOpasuBHHUMHU
MPOPI3HUMHU KpyTramH) Ha TOTPiOHY TIMOWMHY 3 METOI OTPUMAHHS 3aroTOBOK ITiJI HOXI-
noapidHioBaui 10. Bincranp Mk auckoBuMu npopizHumu ¢pesamu 11 (abo aGpasuBHUMHU
MPOPI3HUMHU KPYraMu) BHU3HAUYAETHCA IIMHUPUHOIO HOXKIB-TOAPIOHIOBAYiB. [HCTpyMeHTH
BCTAHOBIIOIOTbCS HA IIIHHJENII TOPU30HTAIbHO-(hpe3epHOro (KpyrIonuIi(yBaIbHOTO)
BepcraTa. OnpaBKa A 3aTUCKY IIHEKAa 3aKPIIUIIOETHCS Y MaTpOH1 7 IUIMIBHOI FOJOBKH Ta
JIOTIOMI>KHOTO IIeHTpa § BepcTara.

Omeparris peadizoBY€EThCS NUITXOM IMABEACHHS AUCKOBUX TpopizHuX ¢pe3 11 (abo
abpa3suBHUX TMPOPI3HUX KPYyTiB) [0 TOYATKy ONPABKU 13 3aKpIIUIEHUM IIHEKOM 9 1
BHUCTABJICHHS iX Ha BIJIMOBIIHY TJIMOWHY, SIKa BIJIOBiJa€ BUCOTI HOXIiB-moaApiOHIOBaYiB 10.
[TotiM BMUKa€eThCSI 00EPTOBUI pyX LIMMUHIEIS, Ha SKOMY KpPIIUIAThCS Mpopi3Hi Gpesu 11 (abo
aOpa3uBHI TPOPI3HI KPYTH), a TaKOX IO3JIOBXKHS IOJavya CTOJia Bepcrara i3 IiUIHIIBHOIO
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T'OJIOBKOIO, Ha AKiH 3aKpillJIEHO ONMpPaBKy i3 mIHekoM. Lle 3a0e3nedye BUTOTOBIECHHS 3ar0TOBOK
i HoKi-mopiOHroBayi 10 1o yciif TOBXKUHI 30BHINIHBOI KPalKH ITHEKa 9.

[Ticns 3aiiCHEHHS MEPILIOTO MEPEXOy PO3pi3aHHs 30BHIIIHBOI KPalKM CITipalii IIHEeKa
9 mo yci# i TOBXKWHI, TPOBOIUTHCS BiJBI OTIPABKH 13 ITHEKOM 9 y BHXinHE MmooxeHHs. Jlami
NPOBOJUTHCA TPOBEPTaHHSA MAaTpoHa 7 JUIMIBHOI TOJOBKM HAa HEOOXIAHHMH KyT, SKHUA
BIJINOBIJIa€ KPOKY pO3TallyBaHHS HOXKIB-TIOJAPIOHIOBAYiB, 1 MPOIEC TOBTOPIOETHCS 0
MOMEHTY pO3pi3aHHS 30BHIIIHBOI KpaWKW cripaii IIHeKa 9 3 MEeBHUM KPOKOM IO YCid ii
JTOB)KMHI.

VY Ttabaumi 2 mojaHo KOHCTPYKTHUBHO-TEXHOJIOTIYHI MapaMeTpu orepauii po3pi3aHHs
30BHINIHBOI KPAWKH CITipasi IIHEeKa.

L

Pucynok 3 - Cxema po3pi3aHHst 30BHILIHBbOT KpallKy cITipaii IHeKa JAJIsl OTPUMaHHS 3ar0TOBOK
i1 HOXKI-TIOAPIOHIOBAY1

Licepeno: pospobreno asmopamu

IT’siTa omepartist - 3aruHaHHS HOXKIB-TTOIPIOHIOBAYiB Ha CITipalli IIIHEKa Ha TIEBHUHN KYT.
L{s omepartis nepenbdavyae 3aruHaHHS 3arOTOBOK I HOXI-oApiOHIoBaY1 9 pomukom 11, skuit
PO3MIIIEHO Ha padiaibHOMY MiJMIMITHUKY 12, 1110 BcTaHOBIIGHUH Ha omopi 13, ska 3akpirieHa
yepe3 pi3pOoBe 3’eqHaHHg 15 B nepxasii 10, 1o BcTaHoBiIeHa y pisuerpumaui 14 cymopra
TOKapHOTO Bepcrary (puc. 4). ANbBTepHATUBHHI BaplaHT ii BUKOHAHHS MOXJIMBUU 3
BUKOPUCTAHHSIM TOPHU30HTaIbHO-(Ppe3epHOro (KpyriounutidhyBaabHOTO) BepcTaTa, ILUIIXOM
3aKpIIUIEHHS] ONpaBKH, aHAJIOTIYHO A0 MoNepenHboi omeparii, a ponuka 11 Ha mmuHzem
TOPU30HTANIBHO-(pe3epHOro (KpyrionutiyBaabHOr0) BepcTara, aje pPO3IrIITHEMO BapiaHT
BUKOHAHHS Ha TOKAPHOMY BEpCTATI.

Omeparriss peaizoBY€ThCS NMIISXOM MiABEACHHS pojika 11 10 mouyaTok ompaBKH 13
3aKpIMJICHOI0 CHIpaJTl0 [IHeKa 16 1 BHUCTaBIeHHS HOro Ha BIAMOBIAHY TIMOUHY, SKa
BIJIMIOBiIa€ KyTy HaXWIy HOXIiB-mojpiOHIOBauiB 9. [loTiM BMUKA€eThCS MO3MOBXKHS IMOAaya
pisuerpumayda 14 cymopTa TOKapHOTO BEpCTaTy 1 MPOBOJUTHCS 3arMHAHHS 3aroTOBOK IIij
HOXI-TIOJpiOHIOBaUl 9 1O ycCi JOBXHMHI 30BHIIIHBOI Kpalku cmipami mHeka 16. Tlicms
IPOXOJKEHHS MEPILOro Mepexoy 3arMHaHHs 30BHIIIHBOI Kpalku cripani mHeka 16 no ycii
il JOBXKUHI MPOBOAMTHCS BiJBiJl (32 paXyHOK BMUKAHHS MOMEPEYHO] mmoaadi) pizuerpumad 14
CyIopTa TOKapHOTO BepcTary 3 posimkoM 11 1 Horo BHCTaBIICHHS Y BHXIIHE IMOJIOKCHHS (Ha
MOYaTOK OINPAaBKHU 13 3aKPIMICHOI cripaio mHeka 16). Jlami mpoBOAWTHCS MPOBEPTAHHS
naTpoHa 7 TOKapHOI'O BepcTaTa Ha HEOOXITHMU KyT, IKMH BIAMOBIZAa€ KPOKY pO3TalllyBaHHS
HOXIB-TIOAApiOHIOBaUiB 9, 1 MpoLeC MOBTOPIOETHCS O MOMEHTY 3arMHaHHS YCiX HOXIiB-
nonpiOHIOBaviB 9 Ha cmipani mHeka 16. Ilpudomy, mpu HEOOXiTHOCTI € MOXXIIHMBICTH
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3a0e3neuyBaTi Pi3HOCTOPOHHE 3arMHaHHS HOXIB-MOJAPiOHIOBaYiB 9 NMpH BHUKOHAHHI JAaHOI
omepariii.

PucyHok 4 - Cxema 3arvHaHHs HOXKIB-IIOJIpiOHIOBaYIB Ha CIipajii HIHEeKa
Howcepeno: pospobaeno agmopamu

VY tabmuni 2 momgaHo KOHCTPYKTHBHO-TEXHOJIOTIYHI MapaMeTpH omeparlii 3aruHaHHs
HOIB-TTO/IPIOHIOBAYIB Ha cIipai ITHEKa Ha TeBHUH KYT.

Tabmuus 2 - KOHCTpYKTHBHO-TEXHOJIOTIUHI MapamMeTpu OIepaiiidi BUTOTOBIICHHS
HOXIB-TIOAPIOHIOBAYIB Ha CITipajli MTHEKa

Ne|  Yacrora ITopaua [To3noB- | 3oBui- | Kyt naxuny |ToBumm-| Bucora
oOepTaHHs | PO3PI3HOTO KHS IHIA HOXIB- Ha HOXIB-
PO3pI3HOrO | IHCTPYMEHTY | mojaya | AiaMeTp | monpiOHIo- |cmipadii,| moapiOHto-

1HCTpyMeHTY, | (dpesn), poJiuKa, | IIHEKa, | BadiB, Tpaj MM BadiB MM
00/xB MM/3y0 MM/XB MM
1 {2800...11000 | 0,02..0,03 (500...1000| 50 1..90 0,8...2,00 5...10
2 12800...11000 | 0,02..0,03 |500...1000| 80 1...90 1,0...2,5| 5...12
3 12800...11000 | 0,02..0,03 (500...1000| 100 1...90 1,0...3 5...15
4 12800...11000 | 0,02..0,03 |400...900 125 1...90 1,2...3,5| 5...20
5 12800...11000 | 0,02...0,03 400...900 150 1...90 1,5...3,5| 5...25
6 (2800...11000 | 0,02...0,035 | 300...800 | 200 1...90 1,8...4,00 5...35
7 12800...11000 | 0,025...0,035 |300...800 | 250 1..90 2,0..4,0 5...40

Hoicepeno: pospobneno agmopamu

[Mocta omeparis - KagiOpyBaHHs CIipaji IIHEKa 3 BUTOTOBJICHUMH HOXKaMH-
noJipiOHIOBaYaMM Ha BCTAHOBJIEHUN KpOK (puc. 5). BoHa BUKOHY€TbCS 3 BUKOPUCTAHHIM
KanmiopyBanbHOro KinHa 10, KUl BBOAUTHCS y MIXBUTKOBUHM MPOCTip cmipani IHeka 13 3
MOJAJIBIIIAM PO3TUHAHHS Ha MOTPIOHMIA Kpok ocTaHHBOI. [Ipu 1mpomy cmipans mHeka 13, 3
BUTOTOBJICHUMH Ha Hill HOXaMH-NOJpiOHIOBaYaMu 9, MpUKpPIILeTbes A0 TpyOu 1 KiuHamu
4, 7 1 rBunTamu 6. TpyOy 1 ogHMM KiHIIEM 3aKpiIUIEHO B MATPOHI 7 TOKapHOTO BepcTaTa, a
THIIIMM - BCTAHOBIICHO B TICHTPI § 3a/1HROT 0a0KM ToKapHOTO BepcTara. KanmiopyBansauii kiuH 10
BCTAHOBJICHO Ha Jiep>kaBli 11, SIKy 3aKpirieHo B pi3leTpumMadi 14 cyrmopTa TOKapHOTO BepCTary.

[Iporec peami3oBy€EThCS MIISXOM MiABEAECHHS KaaiOpyBaibHOTrO KiauHa 10 10 moyaTky
cmipami mHeka 13 1 BBemeHHAM Horo y ii MDKBHTKOBHH mpocTip. IloTiMm BMHKaeTbCs
NO3JIOBXKHS MoJladya pi3uerpumaya 14 cymopTa TOKapHOro BepcTary 1 MPOBOAMTHCS
KanmOpyBaHHsl cmipani mHeka 13 mo ycid 11 momxwuHi. [licns 3aBepmieHHs omeparii
KaniOpyBaHHs cmipajip IMHeKa 13  BIAKpIMIs€TbCs Ta 3HIMaeTbest 3 Tpyom 1 i1
BUKOPUCTOBYETHCS 3a MPU3HAUYECHHSIM.
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Pucynox 5 — Cxema kaniOpyBaHHSI ITHEKA 3 BUTOTOBJICHUMH HOXKaMHU-TIOIpiOHIOBaYaMu
Howcepeno: pospobaeno agmopamu

BucHoBKH.

1. Po3po0iieHO TEXHOJOTIYHMI MPOIEC BHUTOTOBICHHS HOXIB-MOAPiOHIOBAaUYiB Ha
HABUTHX IIIJIPHUM MAKETOM Ha peOpo CIipaysx IIHEKiB 3 BUKOHAHHSAM HACTYIHUX 0a30BHX
orepauiid: KajgiOpyBaHHS HAaBHTOI IIIIBHUM IMAKETOM Ha pedpo crmipali IIHEKa Ha TMEeBHUN
KpPOK; TIPOTOYYBAaHHS 30BHINIHKOI KpaWKH CIIpaii IIHEKa; 3aTOYyBaHHS 30BHIIIHHOI KpaWKH
cmipaji IIHEKa; pO3pi3aHHS 30BHIIIHBOI Kpaillku cripanl IIHEKa Ha MEeBHY IJMOMHY 3
BIJIMOBIIHUM KPOKOM 3 METOI0 OTPMMAaHHS 3aroTOBOK TiJ] HOXIi-TIOJpiOHIOBaul; 3arWHaHHS
HOXXIB-TIOJIpIOHIOBAYiB Ha CIipajli IIHEKa Ha TMEeBHUH KyT; KaJdiOpyBaHHs CIipaii IITHEKa 3
BUTOTOBJICHUMHU HOXaMU-TIOAPIOHIOBaYaMH Ha BCTAHOBJICHUH KPOK.

2. Po3po0ieHo cxeMu NpOTOYYBaHHs Ta 3aTOYyBaHHS 30BHIIIHBOI KpaWKW cripai
IIHEKa, PO3pi3aHHs 30BHINIHBOT KPaiiKu cripaji IIHeKa JJIsl OTPUMAaHHS 3aroTOBOK i HOXI-
noJpiOHIOBayl, iX 3arMHAHHS, a TaKOXX KajliOpyBaHHS CIipaji IIHEKa 3 BUTOTOBJICHUMHU
HOXKaMH-TIOJIp1OHIOBaYaMHU Ha TTOTPIOHUIA KPOK.

3. BcTaHOBIEHO KOHCTPYKTHBHO-TEXHOJIOTIUHI MapaMeTpy OIepamiid MpoTOdyBaHHS
Ta 3aTOYYBaHHS 30BHIIIHBOI KpalKu CHipaii IIHEeKa, a TAaKOXX KOHCTPYKTHBHO-TE€XHOJIOT14HI
napameTpH orepalliii BATOTOBJICHHsI HOXKIB-TIOpiOHIOBAYIB Ha CITipaji IIHEKa.
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Technological Features of the Production of Shredder Knives on Screw Spirals

Screw working bodies equipped with chopper knives and similar blade elements are used in various
sectors of the economy, such as construction, food and processing, mining, road construction, etc. Their use
often provides a combination of various technological operations related to the transformation of agricultural and
other products, in particular grinding, mixing and moving. However, they found the widest use in the means for
the production of materials, compound feed and other agricultural feed for feeding cattle, pigs, other animals and
poultry. And taking into account the significant costs of preparing fodder from root crops in animal husbandry,
which include their grinding, the problem of making shredding knives on auger spirals is quite important.

The purpose of the work is the technological design of the manufacturing process of shredder knives on
auger spirals. The production of chopper knives on screw spirals is a rather complex process that involves the
performance of a certain set of multi-disciplinary operations. To date, separate technologies for the production of
shredding knives on auger spirals have been developed. They provide for the production of shredding knives on
screw spirals using hand tools and mechanized methods with preliminary cutting to a certain depth of the outer
edge wound with a dense package on the edge of the screw spiral with subsequent bending of the shredding
knives on it for use frame and roller equipped with special forming bushings. However, the developed processes
are quite complex and require improvement. In order to reduce the energy consumption and labor intensity of the
process of manufacturing shredder knives on screw spirals, we have proposed a new technological process.

A technological process for the production of shredder knives on auger spirals wound with a dense
package on an edge has been developed with the following basic operations: calibration of an auger spiral wound
with a dense package on an edge to a certain step; boring of the outer edge of the spiral of the auger; sharpening
the outer edge of the screw spiral; cutting the outer edge of the auger spiral to a certain depth with the
appropriate step in order to obtain blanks for shredding knives; bending the chopper knives on the auger spiral to
a certain angle; calibration of the auger helix with manufactured shredder knives to a set pitch.

Schemes for boring and sharpening the outer edge of the auger spiral, cutting the outer edge of the auger
spiral to obtain blanks for shredder knives, their bending, as well as calibration of the auger spiral with
manufactured shredder knives to the required step have been developed.

Based on the need to manufacture chopper knives with a height of 5...40 mm on screw spirals with a
diameter of 50...250 mm, the longitudinal feed of the lathe caliper should be at least a few millimeters greater
than the specified height of the chopper knives. This is caused by the fact that when further bending of the
chopper knives, their outer edge should not lie or touch the bend line of the chopper knives, which are made on
the following sections. The need to ensure the required height of the chopper knives on the spirals of the screws
determines the selection of the appropriate equipment (lathe) involved in further operations. Taking into account
these limitations, the structural and technological parameters of the boring and sharpening of the outer edge of
the auger spiral were established, as well as the structural and technological parameters of the operations for the
production of chopper knives on the auger spiral.
chopper knives, auger spiral, screw working body, method, technology, technological process

Ooepoicarno (Received) 21.02.2025 Ipopeyenszosano (Reviewed) 28.02.2025
Ipusinamo 0o opyky (Approved) 14.03.2025

83



