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TexHOJIOr14H1 Ta KOHCTPYKTUBHI OCOOJIUBOCTI
BUT'OTOBJICHHSI TBUHTOBHUX €JICMCHTIB
CLJIBCBKOT'OCIIOIaPCHhKOI TEXHIKH

HpOBeZleHO IlOCJ'li}I)KeHHH TeXHOJ’IOFi‘lHI/IX Ta KOHCTPYKTUBHUX 0COOJIMBOCTEN BUTOTOBJIECHHS I'BUHTOBUX
HOXIB-NIOAPIOHIOBAYIB Ta JIONATEH Ha ITHEKOBUX CIipaJiell CLIbCHKOTOCIIONAPChKOT TEXHIKH, SIKI MAIOTh HINPOKE
3aCTOCYBaHHS y SIKOCTI NOApiOHIOBayiB, 3MillyBadiB, IPECYBAJIBHMKIB, TpPaHCIIOPTEPIB, OYMCHUKIB,
TOTYBJIBHHMKIB KOPMIB TOmo. Po3pobneno kiacugikalio TBUHTOBUX CIipajied 32 CIOCOOOM BHIOTOBIICHHS,
HanpsiIMKOM pyxy, (opMoro, npodiieM Ta (QyHKIIOHATbHUM NPHU3HAYEHHSM. 3aIllpOIIOHOBAHO TPHCTPOI IS
BUTOTOBJICHHS HOXIB-TIOAPIOHIOBAYiB Ta JIONMATed Ha TBHUHTOBIM 3aroroBmi. OOIPyHTOBAaHO crocodu
BUTOTOBJICHHS JIOTIATEH Ta HOXKiB-TIOAPIOHIOBAYIB HAa MIHEKOBHUX CHIpasiX i BU3HAYCHO X OCHOBHI TEXHOJOTIUHI
Ta KOHCTPYKTHBHI 0cO0MHUBOCTI. Takok 3aIpOIIOHOBAHO paIliOHAIBbHI KOHCTPYKTHBHO-TEXHOJIOTIUHI TTapaMeTpH
C1oco0iB BUTOTOBJICHHS JIOTIATEH 1 HOXKIB-TIOpiOHIOBAaYiB HA TBUHTOBUX CITIpaIsIX
crnoci0d, TexHo10risl, TEXHOIOTIYHN Npoec, JoNaTi, HOKi-noApiOHIOBaYi, OIpaBKa, POJHUK

IMocTanoBka mpo6jeMu. Po3IMIMPEHHS TEXHOJOTIYHUX MOXJIMBOCTECH IITHEKOBHX
MeXaHi3MIB 3a0e3rneuye 30UIBIICHI CIPOMOXKHOCTI IX 3aCTOCYBAaHHS Y PI3HHUX Traly3sx
ekoHOMIkH. Ile cTocyeThcsi ClLIbCHKOTOCTIONAPCHKOTO BUPOOHHUIITBA, J€ BOHU HAWOLIBIIT
IIUPOKO  3aCTOCOBYIOTBCS Yy  SIKOCTI ~ TBHHTOBHX  TEXHOJIOTIYHHX  €JIEMEHTIB
CIITBCHKOTOCTIONIAPCHKOI TEXHIKH, & OCOOJIMBO TPU BUPOOHHUIITBI PI3HMX KOPMIB IJISl TOMIBII
TBapuH 1 nruui [17, 19]. BpaxoByrouu Te, 110 3HAYHUH BiJCOTOK BUPOOHHYMX BUTpPAT B
3arajpHIA CTPYKTYpl MPOIYKIi TBAPUHHMIITBA TPHUIIAJA€ HA YACTKy MPUTOTYBAHHS PI3HUX
KOPMIB 3 BHUKOPHCTaHHSIM KOpeHeroiB [17], mpobiema iX BUTOTOBIICHHS 13 BUKOPUCTAHHIM
CIIEIAIbHUX ~ TPAHCIIOPTHO-TEXHOJIOTIYHUX TBHHTOBHX €JIEMEHTIB, SKI  TOEIHYIOTh
pi3HOMaHITHI omepamii, € 0co0JIMBO akTyayibHOI. Tak, MpU BHUKOPHUCTAHHI CHEUiaJIbHHUX
TBUHTOBHX €JIEMEHTIB, OCHAIIEHUX JIONATIMH YW HOXXaMH, MOKHa OJHOYACHO IMPOBOIUTH
NoJpiOHEeHHs, 3MIIIyBaHHS, MPECYBaHHS 1 TPAHCHOPTYBaHHA, IO OCOOJIUBO € BAXIWBUM Y
CLITbCBKOTOCTIONIAPHCKOMY BHPOOHHITBI. ToMy po3poOJieHHS HOBHX CIIOCOOIB BUTOTOBJICHHSI
TBUHTOBHX EJIEMEHTIB CUTbCHKOTOCIONAPCHKOI TEXHIKM OCHAIIEHUX JIOMATSAMH 1 HOXKAMH-
noApiOHIOBAYaMU € aKTyaJIbHUM 3aBJIaHHSIM.

AHani3 ocTra”HHix JociailxeHb i myOJaikaniii. Po3pobui 1 gocmipKeHHIO
TEXHOJIOTTYHHUX CITOCOOIB BUTOTOBJICHHSI PI3HUX THUIIIB IIIHEKOBUX CITipaJie MPUCBSYCHI TIparti
BITUM3HAHUX 1 3aKOpPJOHHUX HaykoBUiB [1-12, 14-16, 18-20]. CBowo yBara BOHHU
KOHIIGHTPYBaJIM Ha crnenudimi OTpUMaHHS IIIHEKOBUX CIIpajedl pI3HUMHU THUIIAMH
TEXHOJOTIYHUX TPOIECIB, 30KpeMa HABUBAaHHSAM, IITAMITYBaHHSM, pPO3THHAHHAM 1
3BapIOBaHHSIM OKPEMHUX BHTKIB CHipasi, MPOKATyYBaHHSAM TOINO. 3HAYHA KUIBKICTh TpaIlb
NpucBsYeHa crnenu@ini BUTOTOBJICHHS HECTAaHJAPTHUX TIBHHTOBHMX €JIEMEHTIB, 30KpeMa

nonareBux, ropposanux, [-moaioaux, U-moniOHMX, 3 €TaCTUYHUMH MOBEPXHIMHU Ta 1HIIMX
[3,5,7,8, 11, 12, 14, 20].
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[Ipu BUrOTOBJIEHHI LIHEKOBUX CIHipajeld 4iibHA yBara MpUAUIUIIACH 3a0e3MeUeHHI0
TEXHOJIOTTYHOCTI iX KOHCTPYKIIM 1 KOHCTPYKTHBHHUM OCOOJMBOCTAM HEOOXIAHOTO s iX
BUTOTOBJICHHS TEXHOJIOTIYHOTO OCHAIICHHSI Ta IHCTpyMeHTY [3, 5, 7, 9-

11, 14, 15, 18-20].
IloctanoBka 3aBaaHHs. MeTol0 poOOOTH € JOCHIDKEHHS TEXHOJOTIYHUX Ta

KOHCTPYKTHBHUX 0COOMBOCTEH BUTOTOBJICHHS TBUHTOBHX CJIEMEHTIB
CLIbCHKOTOCTIOAAPCHKOT TEXHIKH.
Buxnan OCHOBHOI'O MarepiaJy. I'BuHTOBI poboui opraHu y

CUIbCBKOTOCIIONAPCHKOMY ~ BHUPOOHHMIITBI  IMMPOKO  BHUKOPHUCTOBYIOTHCS Yy  SIKOCTI
noApiOHIOBAYiB, 3MillyBadiB, KaJdiOpyBaJbHUKIB, TMPECyBaJIbHUKIB, COPTYBaJbHUKIB,
nig0upadviB, TPAHCIOPTEPIB, OYMCHUKIB, T03YBaJbHUKIB, HATrHITAJbHHUKIB, BOPOIIMIbHUKIB,
roTyBaJIbHUKIB KOpMiB To1io [17, 19]. Tomy Ha mpakTuIl icHye I11ijla raMMa CIipaji IIHEKiB,
SKi JOIUTBHO KJacu(ikyBaTH 3a crmocoOOM BHUTOTOBIEHHS, HAMPSMKOM pyXy, (opmoro,
npodinem i 3rigHo QyHKIIIOHATIBHOTO MpU3HaUYeHHs (puc. 1).

Frnzemdirams coipated mmwekie
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|1_[P’="B’='l|— | [Mpedimez l— — [lonapanms

Pucynoxk 1 — Knacucikanis cripaneii mHekis

Hoicepeno: pospobneno agmopom

BuroroBneHHs cmipajieii IIHEKIB € CKJIAJHWA, €HEPrOBUTPATHUN 1 TPYIOMICTKHMA
nporiec. 3anekHO BiJ (YHKIIIOHATHHOTO MPU3HAYCHHS TEXHOJIOTIS BUTOTOBIICHHS Ma€ TEBHI
ocobmmBocTi [3, 5, 7, 8, 11, 12, 14, 20]. Jlo Takux 0OCOOJMBHX CITOCOOIB BUT'OTOBIICHHS
HAJIC)KUTh BUTOTOBIICHHS IIIHEKOBUX CIIpaJied OCHAIEHUX JIOMATAMU 1 HOXKaMH-
nojapiOHIOBaYamMu. ICHYIOTH pi3HI CITOCOOM BUTOTOBJICHHS ITHEKOBUX CIIpajiel OCHAIEHUX
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JonaTsIMH 1 HOXKaMH-TIOpiOHIOBaYaMu, OKpeMi 3 sIKuX Oynu oOrpyHTOBaHi y mpari [14]. L
criocoOu TepeadavaloTh BIATMHAHHS JIOTIATeH YU HOXKIB-TIOJPIOHIOBAUiB HAa MEBHUN KYT MPH
BUKOPUCTaHHI PYYHOTO IHCTPYMEHTY. 3 METOI0 BJOCKOHAJICHHS (YHKIIOHATBHUX
MOXXJIUBOCTEH TBHHTOBUX €JIEMEHTIB CUIBCHKOTOCIIOAAPCHKOT TEXHIKH PO3pO0OJEHO HOBI
MeXaHi30BaHi ClIOCOOM BUTOTOBJICHHS IIHEKOBHX CITIpajiel OCHAIEHUX JIOTATAMH 1 HOKaMU-
noApiOHIOBaYaMH, SKI PEali3ylOThCA 3 JOMOMOTOI0 TEXHOJOTIYHOTO oOOJagHaHHS 1
OCHAIIICHHS.

Ha pwuc. 2 mpexacraBieHO MpUCTpi JJIS BUTOTOBICHHS HOXKIB-TIOJAPIOHIOBAYiB Ha
mHeKoBi# croipani. Taki cmipaii y 3aco0ax CUTBCHKOTOCHONAPCHKOTO MPU3HAYCHHS LIUPOKO
BUKOPUCTOBYIOTHCS JUIsl TOAPIOHEHHS 1 3MIIIYBaHHSI CITbCHKOTOCTIONAPCHKUX MPOIYKTIB TIPH
NPUTOTYBaHHI Pi3HUX BHUJIIB KOPMIB JJIs TOJIBJI1 TBAPHH.

Pucynok 2 — [TpucTpiii A BUTOTOBIICHHS HOXKIB-TIOAPIOHIOBAaYiB HA TBHHTOBIH 3ar0TOBII
Loicepeno: pospobneno agmopom

[IpucTpiii 1711 BUTOTOBJICHHS HOXKiB-TIOPiOHIOBaYiB 9 Ha NIHEKOBIH cripaini § (puc. 2)
nepenbavae BUKOPHCTaHHAM (POPMYBAJIbHUX IHCTPYMEHTIB y BHIJISAI oOmpaBu 1, sKy
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KPINHUTHCS B LIMHMHJEII TOKApPHOTO BEPCTATy, Ta POJIMKA 4, SIKUM KPIMUTHCS Yy pi3LeTpuMai
TOKApHOTO BEpPCTaTy, OCHAIICHUX CIelialbHUMH (GopMyBalbHUMH BTyJdkamu 2 1 7. Ha
30BHIIIHIA NOBEpPXHi (POPMYBAJIBHOI BTYJKM 2 BHUKOHaHI BHpPI3W 3, IJIs 3arMHAHHS HOXIB-
noApiOHIOBaYiB 9 Ha TBUHTOBIM 3aroToBIli 8. A Ha TOPIEBiH MOBEpXHI (HOPMYBATHHOI BTYJIKH
7, sika 3a0e3nedeHa MOKJIMBICTIO KPYroBOro OOEpTaHHs, BUKOHaHI BHpI3M 6 Ta HaXWIJIEHI
BUCTYIIK S, sKiI BIANOBiZalOTh (opmi HOXKIB-moapiOHIOBaYiB 9. Cmix BIAMITUTH, IO
0COOIMBICTIO IPUCTPOIO (pHc. 1) € TOUuHE MonajaHHs HAXUJICHUX BHUCTYMIB 5 (HopMyBaIbHOI
BTYJIKHU 7 ponrka 4 y Bupizu 3 (opMyBaJIbHOI BTYJIKH 2 oTpaBu 1.

Crioci0 BHTOTOBIICHHS HOXIB-1OJpiOHIOBaYiB 9 Ha mIHEKOBiM cmipam 8 (puc. 2)
nepeadavae BUKOHAHHS TaAKUX TEXHOJIOTTYHUX OTEepartii:

1. HaBuBaHHA HIITBHUM MTAKETOM Ha peOpo IIHEKOBOi cripati § BiIOMHM CIIOCOOOM.

2. HaapizanHs 10 30BHINIHBOMY KOHTYPY TOPIIEBOI TMOBEPXHI HABUTOI IMIUTBHUM
MaKETOM IITHEKOBOI cripai 8§ Ha MOTpiOHY TITMOMHY 31 BCTAHOBJICHUM KPOKOM.

3. BucraBneHHs 1 3aKpilUICHHS CIpalibHOT 3arOTOBKM 8 Ha OmpaBi 1, sika 3akpirieHa B
IIMTAH]IET TOKAPHOTO BepCTara.

4. BucraBieHHs 1 3aKpiTJICHHS B Pi3lIeTpUMadl TOKapHOTO BEpPCTaTa pOJIMKa 4.

5. 3aruHaHHA KpalHBOrO HOXa-MoJpiOHIOBada 9 Ha IIHEKOBiM cmipaii § HUIIXOM
mojadi pislieTpuMada, TOYHOTO TIOMAJaHHA 1 TPUTHCKAHHA HAXWICHUX BHUCTYIIB 5
(dopMyBaIbHOT BTYJIKH 7 poiuka 4 10 BUpi3iB 3 hopMyBabHOI BTYJIKHU 2 ONpaBH 1.

6. [IpuBeneHHs 31 BCTAHOBIICHOIO YaCTOTOIO B OOEPTOBUH pyX HMIMUHICIS 13 OMPaBOIO
1 i cripaJIbHOIO 3arOTOBKOIO §, Ta 31 BCTAHOBJICHOIO MIBUAKICTIO y PyX MoJadi pislieTpumMaya 3
poimkoM 4, mio 3a0e3nedye BUTOTOBJICHHS HOXIB-TIOAPIOHIOBaYiB 9 Ha BCIH JTOBXKHHI
IIHEKOBOI cripaii 8 IUIIXOM IOMaJaHHA HaXWICHUX BUCTYMIB 5 (opmyBasibHOI BTYIKH 7
ponmka 4 y Bupizu 3 popmyBanbHOi BTyJKH 2 ompaBu 1. [lo 3aBepiieHHi oneparii 3ynuHKa
yCIX pyXiB.

7. BinBeneHHs pi3lieTpuMaya; 3HATTS 3 HbOTO CIICIIAIBHOTO POJIUKA 4; 3aKpIIICHHS Y
pi3LeTpuMadi CHeniaJbHOro 3aTHCKHOTO 1HCTPYMEHTY (Ha pUC. 2 HE TOKa3aHo); MiJBeICHHS
pi3lieTpuMayda 13 CHeMiaIbHUM 3aTUCKHUM 1HCTPYMEHTOM JIO0 CHipajbHOI 3aroTOBKH §;
3aKpIIUICHHSI y CIELiaIbHOMY 3aTUCKHOMY I1HCTPYMEHTI KpalHBOTO BHUTKA CIIpaJbHOL
3arOTOBKH 8.

8. KaniOpyBaHHA Ha 3aJaHUil KPOK CIHipaJibHOi 3aroTOBKM & 13 BUTOTOBJICHUMH
HOXKaMH-TIOJIpiIOHIOBaYaMHu 9 MIJITXOM BMHUKAHHS pyXy mojadi pizuerpumada. [1o 3aBepiienHi
orepatii 3yn1HKa ycix pyxXiB.

9. BimkpimieHHsT TOTOBOi CHIpaJIbHOI 3aroTOBKM & 13 BHUTOTOBJIEHUMHU HOXKaMH-
nopiOHIOBaYaMu 9 Bij CHeIiabHOTO 3aTUCKHOTO 1IHCTPYMEHTY Ta omnpasH 1 1 ii 3HATTSL.

Ha puc. 2 mnpexacraBieHO KOHCTPYKTHBHI CXEMM HPUCTPOIB Ul BUTOTOBJIEHHS
JonaTel Ha IMIHEKOBiH cIipali 13 3aCTOCYBaHHIM KaliOpyBalbHO-3arMHAIBHUX 1HCTPYMEHTIB
13 BUKOPUCTAHHSAM 3BOPOTHO-IIOCTYNAJIBHOIO PYXY.

[Tpuctpoi 11st BUTOTOBIICHHS JonaTel 6 Ha IIHEKOBIH cmipami 2 3 Haapizamu 3 (puc.
3) 13 3acToCyBaHHSIM KamiOpyBajdbHO-3aTMHAIIBHUX 1HCTPYMEHTIB 8 13 BHUKOPUCTAHHSIM
3BOPOTHO-TIOCTYNAJILHOTO PyXy Iependadae BHKOPHCTAHHSIM ONpaBu 1, sIKy KpIMUTbCA B
mmuHAe 13 TokapHOTO BepcTary, Ta pONHMKa 7, SKAWA KPIMHTHCS Yy pi3leTpumadi 12
TokapHOro BepcraTy. OnpaBa 1 ocHaieHa (popMyBaJIbHOIO BTYJIKOIO 4, Ha TOPLEBii MOBEPXHI
K0T BUKOHAHO 3ariuOyieHHs 5. Ponuk 7 ocHamieHO 3 MOXKJIMBICTIO 3/1MCHEHHS 3BOPOTHO-
MOCTYNAIBHOTO pPyXy KamiOpyBalbHO-3aTMHAIBHUM I1HCTPYMEHTOM 8, SKMil MICTUTH abo
KamiOpyBanbpHUH myaHcoH 9 (puc. 3 a), a6o GopMyBabHY BTYJIKY 3 MOMIJIUBICTIO KPYTOBOTO
obOeptanns 3 Buctynamu 9 (puc. 3 0), dopMa SIKuUX € A3EPKATBHUM BifoOpakeHHSIM (popmi
3armuOneHs 5 ¢GopMyBadbHOI BTYNKH 4. 3BOPOTHO-TIOCTYMANBHUN pyX KamiOpyBaibHO-
3arMHAJIBHOTO IHCTPYMEHTY 8§ peai3yeThCsl MATUCKAHHAM MPYKHUHU PO3TATY-CTUCHEHHS 10 1
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naneiem 11, skuit 103BoJIsIE KaniOpyBaJlbHO-3arMHAIBHOMY 1HCTPYMEHTY 8 He IpOBEepTaTUCS
BIJIHOCHO poJinka 7 (puc. 3 a) 1 OCHOBHU KamiOpyBaabHO-3aTHHAIBHOTO 1HCTpYMEHTY 8 (puc. 3
0), 3a0e3neuyroun, Mpy IIbOMY, MOXJIUBICTh OCLOBOTO 3MIIIIEHHS TIPH 3arWHAaX JIOMaTe.

Ha BigMiHy Bim momepeaHbO0 TPEACTABICHOI KOHCTPYKII TMPHUCTPOIO IS
BUTOTOBJICHHS HOXKIB-TIOAPIOHIOBAaYiB HAa TBUHTOBIN 3aroToBI (puC. 2), 1€ OCOOIUBICTIO €
TOYHE TIOTIAJIaHHS HAaXWICHUX BUCTYMHIB 5 (OpMyBallbHOI BTYJKH 7 poiuka 4 y BuUpi3u 3
¢dopmyBanIbHOT BTYJIKM 2 ompaBu 1, 1aHi KOHCTPYKTHBHI pilIEHHS HE MOTPEOYIOTh TOYHOTO
CITIBMAIaHHS 3arJM0JICHh Ta BUCTYIIB (DOPMYBAIBHUX €JIEMEHTIB, TI03asK BOHO PETYJIIOEThCS
NpYy>KUHOIO po3TAry-cTucHeHHs 10 (puc. 3).

A-A 7

2

A-A 73 5

2

LAZN
;

Pucynox 3 — [IpucTpoi Ui BUTOTOBJICHHS JIOMATSH Ha TBUHTOBIN 3arOTOBIT
IDicepeno: pospobneno asmopom

Po3pobnennii crnoci® BUTOTOBIIEHHS JIOMATEBUX CHipajei mnependadae BUKOHAHHS
HACTYIHOT MOCIIJOBHOCTI TEXHOJIOTIYHUX OTEparlii:

1. HaBuBaHHA HIITFHUM [TAKETOM Ha peOpo IMIHEKOBOi cripati 2 BiIOMUM CIIOCOOOM.

2. BuxkoHaHHS HafApi3iB 3 1O 30BHIMIHBOMY KOHTYPY TOPIIEBOI TMOBEPXHI HaBUTOL
MIUTBHUM MTAKEeTOM IITHEKOBOI cripaii 2 Ha HOTPiOHY TTTMOWHY 31 BCTAHOBJICHUM KPOKOM.
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3. BcTaHOBJIEHHS 1 3aKpiIUIEHHS IiATOTOBIEHOT CIIpaILHOI 3aroToBKK 2 Ha OTpaBi 4
13 3armmONeHHsIMH S, IO BiANOBINAIOTH (popmi somarei, i3 3a0e3MedYeHHSIM CITiBIagaHHs
HaJPi3iB 3 cripalbHOI 3arOTOBKH 2 13 3arauOIeHHSAME 5 onpasu 4.

4. BcraHOBJICHHS 1 3aKpiIUIeHHs oNpaBy 4 i3 Hamepea BCTAHOBJICHOIO 1 3aKPIIJICHOIO
CHipaJbHOIO 3arOTOBKOIO 2 y mIMuHAeN1 13 TokapHOro Bepcrara.

5. BcranoBneHHs 1 3aKpilUieHHS B pisneTpuMmadi 12 TokapHOTO BepcTaTta posimka 7,
OCHAIIIEHOT'0 KaJiOpyBaJbHO-3aTMHAIILHUM 1HCTPYMEHTOM §.

6. Binrunanss kpaifHbOro BUTKA CIipajibHOI 3arOTOBKH 2 1 3aBe/IEHHS KaJliOpyBaJIbHO-
3arMHAJIBLHOTO IHCTPYMEHTY 8 Y MIKBUTKOBUI TIPOCTIP.

7. IlpuBeieHHs 3 Hamepe] BU3HAYEHOIO YacTOTOI0 B 00epToBUH pyx mmuHiens 13 i3
ompaBor 4 1 CHipaJIbHOIO 3arOTOBKOIO 2, Ta 3 HaIepe]] pO3paxOBaHOIO MIBUIKICTIO Y PyX
nojaui pizuerpuMava 12 3i kamiOpyBajgbHO-3aTMHAJIBHUM IHCTPYMEHTOM 8, 110 3a0e3mneuye
MiJBEICHHS OCTAaHHBOTO IO MEPIIOro BUTKA CIIPaIbHOI 3arOTOBKH 2 y MiCIIi i KpiIUIeHHs Ha
ompasi 4. [liciast TOCATHEHHS 11UJTi 3yMIMHKA YCIX PYXiB.

8. IlpuBeneHHs y pyx momavi pisnerpumada 12 31 KamiOpyBallbHO-3arMHATBHUM
IHCTpyMEHTOM § 110 CTBOpPEHHsS 3arMHy Nepuioi JjomaTi 6 croipanbHOi 3aroTOBKH 2 Y
3arau6sieHHs 5 onpasu 4. [Ticas fOCATHEHHS LU 3YTIMHKA YCiX PYXIB.

9. IlpuBeneHHs 3 Hamepes BU3HAYCHOIO YacTOTOI0 B 00epToBUH pyx mmuHens 13 i3
OTIPaBOIO 4 1 CHIPAIIbLHOIO 3aTrOTOBKOIO 2 (Y 3BOPOTHOMY HAIPSMKY B TTOPIBHSHHI 3 OTEpaIli€lo
7), Ta 3 Hamepex poO3paxoBaHOI IIBUAKICTIO y pyX momaui pisuerpumayda 12 3i
KaJliOpyBaJIbHO-3aTMHAILHUM 1HCTpYMEHTOM 8 (y 3BOPOTHOMY HANpSMKY B TOPIBHSHHI 3
orepati€ro 7), mo 3a0e3nevye BUTOTOBIICHHS 3arMHIB JonaTei 6 1o yciif JOBXKHUHI CIipaabHOi
3aroTOBKH 2 y 3ariauOyieHHs 5 onpaBku 4. [Ticist tocsATHEHHS 111711 3yITUHKA YCIX PYXiB.

10. BinBegenns pisuerpumada 12; 3HATTS 3 HBOTO KamiOpyBaJbHO-3arMHAIBLHOTO
IHCTPYMEHTY 8; 3aKpiIJIEHHs y pi3neTpuMadi 12 creriaibHOro 3aTUCKHOTO 1IHCTPYMEHTY (Ha
puc. 3 He TOKa3aHo); MiBEJCHHS pi3LeTpuMaya i3 CrelialbHUM 3aTUCKHUM 1HCTPYMEHTOM
JI0 CHipajgbHOI 3aroTOBKH 2; 3aKpIIJICHHS Yy CHEiaJbHOMY 3aTUCKHOMY 1HCTPYMEHTI
KpaiHbOT0 BUTKA CIipalbHOI 3arOTOBKU 2.

11. KambpyBanHa Ha 3aaHUil KpPOK JIOMATEBOI CHIpaJIbHOI 3aroTOBKH 2 MIISTXOM
BMUKaHHs pyxy nojadi pisuerpumaya 12. ITicns 1ocsarHeHHs il 3yIHHKA yCiX pyXiB.

14. BinkpirmieHHss TOTOBOi JIONATEBOi CHIpaIbHOI 3aroTOBKM 2 BiJ CIEHIaJIbHOTO
3aTUCKHOTO IHCTPYMEHTY Ta ONpaBH 4 3 3arauOICHHAME 5 1 11 3HATTS.

Cuna, siKy HEOOXITHO TPHKJIACTH JJIs 3arvHy JIONaTi KaliOpyBaJbHO-3arMHATLHUM
IHCTPYMEHTOM, BU3HAYAETHCS 32 POPMYIIOH0:

2 2 2 2 2
L15-B-| o, -2 411 (rtsfart | fres (resf-r (1+ u-sing)

4 4 r 8
Fc3: ) (1)

L-cosa

ne B — noBkuHa JIiHIT 3TUHY 3aTOTOBKH, MM;
OT0 - EKCTPANoIbOBaHA IPAHUIII TEKYYOCTi MaTepiany 3arotoBku, MIla;
S — TOBIIMHA 3aTOTOBKH, MM,
11— niHiiiHUN MOy 3MILIHEHHS MaTepiany 3arotoBku, MIla;
¥ — pazilyc KpOMKH IHCTPYMEHTA, TI0 AKi{ BiI0OyBA€THCS 3TUH MaTepiaiy, MM,
( — KOEQIIIEHT TePTs MiIXK MMOBEPXHIMHU 3arOTOBKH Ta IHCTPYMEHTY;
0. — KyT Haxwily JIOTIaTi, Tpaj;
L — moBKuHAa JIOAaTi, MM.
Cunma WATHCKY TPYXUHH  PO3TATY-CTUCHEHHSI  KaliOpyBajdbHO-3aTMHAIBHOTO
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IHCTpYMEHTY BU3HA4aeThes 3a hopmyoro [13]:
Fpp=C-(X,-4), (2)

ne F,, — cuna 3atucky npyxusu, H;
C — )opcTKiCcTh TIpykuH, H/MM;
A — moniepeIHii HATAT MPYKUHU, MM;
X; — BeTW4MHA BITMHY JIOMATI BiJl OCHOBHOI JIiHIT IITHEKOBO1 CITipasi, MM.
Binrak, monepenHiii HATAT TNPYXKUHU PO3TATY-CTHCHEHHS VY 3alpOIOHOBAHHX
MPUCTPOSX JJIsi BUTOTOBJICHHS JIOMATE BU3HAYATUMETHCS 32 (DOPMYIIOIO:

2 2, 2 2 2
1,15-B-{GTO-S4+H{(F+S‘)‘ tr -ln1/r+s _(r+sg ! H(lﬂu-sina)
r

C-L-cosa
B Ttabmumi 1 mpencraBneHi parioHanbHI KOHCTPYKTHBHO-TEXHOJIOTIYHI IMapaMeTpu
croco0iB  BHTOTOBJICHHSI ITHEKOBHX CHIpajied OCHAIICHHWX JIOMaTsAMH 1 HOXaMu-
nonpioHoBavamu. [Ipu 1[bOMy MOB3IOBXKHS TOJa4a POJIMKA MOBUHHA BIIMOBIAATH TOBIIUHI
CIIpabHOI 3aTOTOBKH.

A= +X, (3)

Tabmuust 1 — PamioHanpHI KOHCTPYKTUBHO-TEXHOJIOTIUHI TIapaMeTpu CIOCO0iB
BUTOTOBJICHHS ITHEKOBUX CITipaJiell OCHAIICHHX JIONATSIMU 1 HOXKaMH-TI0AP1OHIOBaYaMH
Ne | Yacrora [ToB3moBxkus | [Hiamerp |Bucora | ToBmmua Kyt cermenty (momari,
o0epTaHHs, |[IOJaya POJIMKa,| OIMpPaBH, |CIipali,|3aroTOBKH, |HOXKA-MOpiOHIOBaYa),
onpaBH, 00/XB. MM/00. MM MM MM rpa.
1 005...0,15 0,8 30...250 30...100 0,8 0,1...0,45
2| 005...015 1,0 35...250 30...100 1,0 0,12...0,5
3 0,05...0,15 1,5 40...250 B0...125 1,5 0,15...0,55
4 | 005...020 2,0 45...250 B0...250 2,0 0,15...0,65
5 0,05...0.25 3,0 50...250 [30...250 3,0 0,15...0,75

Ioicepeno: po3pobneno asmopom

Jlis  BUTOTOBJICHHSI ITHEKOBUX CIipaJied OCHAIEHUX JIOMATAIMU 1 HOXaMU-
noApiOHIOBaYaMu CJIiJi BUKOPHUCTOBYBAaTH XOJIOJHOKATAHWW TMpoKaT craied mapok 08 km
JACTY 2834-94, Cr 3 ACTVY 4651:2005 (ananoru € mapku: 040A10,1449-1HR, 1HR, 2HR,
DCO01, DD13 (Asnrmis); 1008, 1010, A619, A622, G10080, G10120 (CILIA); 1.0322, 1.0335,
DCO01, DC04, DC04G1, DDI11, DDB, St12, St 14, St22, StW24, USt3, USt4 (Himeuuuna),
3C, DCO1, DC04, DD13, FBS, Fd4, FR8, XC6 (®paHntis)), a Takox ctans 20, 30, 45, 0912C,
08X17T, 12X17, AISI 304, AISI 316 Ta inmi ananoru [5, 14]. CranmapTHa TOBIIMHA CMYTH,
SKy JOILIJHbHO BHKOPHCTOBYBaTH JMJISi BHTOTOBIICHHS IIHEKOBUX CIlipaJiel OCHAIICHUX
JIOTIATSAMU 1 HOXKAMU-TIOAPiOHIOBaYaMu, MMOBUHHA cTaHOBUTH BiA 1 mo 3 mm (1, 1,5; 2,5; 3) 1
mupuaoo Bix 30 mo 250 mMm (30, 40, 50, 60, 70, 80, 90, 100, 125, 250). Takox 3 METOIO
3MCHILIEHHS 3yCHJIb Ta YCYHEHHS MPWIMIIAHHS JeTajeil, yTBOPSHHsI 3aIMPiB, 3ai1aHHS TOIIO,
JIOILTHHO BUKOPUCTOBYBATH 1HIYCTpiabHI Ta CHHTETHYHI CHJIIKOHOBI MacTuja Pi3HUX MapoK
(1-20, U-20A, U-40, 1U-50, [IMC-20 i IIMC-50) [5, 14].

BucnoBku. Po3po6iieno kinacudikaiiiro criipaiei mHeKiB, ska nepeadadae X moii 3a
Croco0OM BUTOTOBJICHHS, HAMIPSIMKOM PyXy, (GOpMOI0, podisieM 1 3rifiHo (yHKIIIOHAIEHOTO
MPU3HAYEHHS. 3ampoIrOHOBAHO TMPHUCTPOi [JIi BUTOTOBJIEHHS HOXKIB-TIOAPIOHIOBAYIB Ta
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jonaTel Ha TBUHTOBIH 3arotoBii. Po3po0ieHo crnocobu BUTOTOBICHHSI TBUHTOBUX €JIEMEHTIB
CIITBCBKOTOCTIONIAPCHKOI TEXHIKHM OCHAIICHUX JIOMATSAMH 1 HOXaMHU-TIOJpIOHIOBaYaMH, i
BU3HAYEHO iX OCHOBHI TEXHOJIOTIYHI Ta KOHCTPYKTHUBHI OCOOJHMBOCTI. 3amporoHOBaHO
dbopMynu 11 BU3HAYEHHS CWJIH, Ky HEOOXITHO MPUKIACTH KaliOpyBaJbHO-3arMHAILHUM
IHCTPYMEHTOM JUIsl 3ardHy JIOHaTi Ha CIipaji IIHEKa, Ta MONEePeAHbOTO HATATY MPYKHHU
PO3TATY-CTHCHEHHS Yy  3alpONOHOBAHMX HPHUCTPOSX IS  BHUTOTOBJICHHS  JIOMATeH.
BcraHoBneHo — pamioHambHI  KOHCTPYKTUBHO-TEXHOJIOTIUHI  MapaMeTpu  cmocoOiB

BUT'OTOBJICHHSI IIIHEKOBUX CITIpajieil OCHAIICHUX JIOMIATAMH 1 HOKaMHU-TTOAP10HIOBAYaMH.
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Technological and Constructive Features of the Production of Screw Elements of

Agricultural Machinery

Expanding the technological capabilities of screw mechanisms provides increased opportunities for
their application in various sectors of the economy. This applies to agricultural production, where they are most
widely used as screw technological elements of agricultural machinery, and especially in the production of
various fodder for feeding animals and poultry. Given that a significant percentage of production costs in the
overall structure of animal husbandry production is accounted for by the share of preparation of various feeds
using root crops, the problem of their production using special transport-technological screw elements that
combine various operations is particularly relevant. Thus, when using special screw elements equipped with
blades or knives, it is possible to carry out grinding, mixing, pressing and transportation at the same time, which
is especially important in agricultural production. Therefore, the development of new methods of manufacturing
screw elements of agricultural machinery equipped with blades and chopper knives is an urgent task.

In practice, there is a whole range of screw spirals, which should be classified according to the method
of manufacture, direction of movement, shape, profile and according to the functional purpose. The production
of screw spirals is a complex, energy-consuming and time-consuming process. The main methods of
manufacturing screw spirals include winding, rolling, stamping and welding, cutting and drawing spirals from
flat blanks, casting, creating a helical line from separate elements on a certain basis. Depending on the functional
purpose, the manufacturing technology has certain features. Such special production methods include the
production of auger spirals equipped with blades and chopper knives. There are methods of manufacturing auger
spirals equipped with blades and chopper knives, which involve bending the blades or chopper knives to a
certain angle when using a hand tool. In order to improve the functionality of screw elements of agricultural
machinery, new mechanized methods of manufacturing screw spirals equipped with blades and chopper knives
have been developed, which are implemented with the help of technological equipment and equipment.

The article presents a device and a method of manufacturing shredder knives on a screw spiral, shredder
knives on a screw spiral, which involves the performance of certain technological operations. Such spirals in
agricultural equipment are widely used for grinding and mixing agricultural products in the preparation of
various types of fodder for animal feeding. The article also presents devices and a method of manufacturing
blades on a screw spiral using calibration-bending tools using reciprocating motion.

The article also presents a formula for determining the force that must be applied to bend the blade with
a calibration-bending tool, and the force of spring pressure. After carrying out the transformation, the formula for
determining the pretension of the spring in the proposed devices for the manufacture of blades was derived.

The work presents rational structural and technological parameters of the methods of manufacturing screw
spirals equipped with blades and chopper knives. It was determined that the longitudinal feed of the roller should
correspond to the thickness of the spiral workpiece.

method, technology, technological process, blades, chopper knives, mandrel, roller
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