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Bicyclindroconical machine elements are used in a variety of areas, from the
construction of automobiles to the operation of industrial machinery. They are also
used in many consumer products, from bicycles to toys. They provide a strong
connection, allowing two pieces of machinery to move together in a precisely
controlled manner.

These machine elements are also often used to help guide and control the
motion of parts in automated systems. For example, they may be used to help guide a
robotic arm or other motion control system. By providing a reliable connection
between the two systems, bicylindroconical elements are able to help ensure that the
motion of the parts is accurate and consistent.

In addition to being used as motion control systems, bicylindroconical
elements are also used in a variety of other applications. They are often used as part
of the assembly process for large machines, such as for joining different parts of the
machine together. They can also be used to help ensure that the parts of a machine
remain in place during operation, helping to prevent damage and wear. Moreover, it
1s often used for lifting loads.

Overall, bicylindroconical machine elements are an important component in
many manufacturing and automation systems. By providing a reliable connection
between different parts of a system and helping to ensure that the motion of the parts
is accurate, these elements are essential for many industrial operations.

YAK:621.771

OCOBJMUBOCTI 3ABE3IIEYEHHSA HEOBXIITHOI'O PIBHSA
EKCILTYATAIIMHUX BJACTUBOCTEN MIPOKATHUX BAJIKIB

A. K. ABTYXOB, 10kT0op TeXHIYHHX HayK, mpodecop

€. B. KOBAJIEBCBKMM, 3106yBau BHIIOi OCBITH CTyIIEHS JOKTOpa dinocodii
. B. TOJICTEHbOB, 3106yBau Buioi ocsitu CBO «Marictp»

Jepacagnuii 6iomexnon02iunuil ynigepcumem, m. Xapxie

bararo rajgys3eu HapOJIHOTO rocrogapcTsa  YKpaiHu, 30KpemMa
MaIlMHOOYAIBHANM KOMIUIEKC, MAalOTh TMIOCTIHHMNA TMOMUT Ha TMPOKAT PI3HOTO
coprameHTy. OCHOBHUMHU POOOYMUMH THCTPYMEHTAMH MPOKATHOTO BUPOOHUIITBA, 1110
BIJIMBA€ Ha SKICTb Ta BapTICTh NPOKATy, € MPOKaTHI Bajku. B TemepimHuil yac
3HAUIUIM IIUPOKE 3aCTOCYBAHHS JIUTI CTaJeBl Ta YaBYHHI MPOKATHI BAJIKU Pi3HOTO
XIMIYHOTO CKJIaJly Ta CTPYKTYPH 3 JIETOBaHMX Ta HHU3bKOJErOBaHMX cIuiaBiB [1]. ¥V
MIPOKaTHOMY BHUPOOHUIITBI IIUPOKO BUKOPUCTOBYIOTHCS CTaJIeBl (3 HEJIETOBaHUX Ta
HU3BKOJIETOBAHUX cTajed 13 BmicToMm Byrielo 0,45-1,896 3a macoro) ta yaByHHI (3
HEJIErOBaHUX, HU3bKOJIETOBAHUX Ta BUCOKOJIETOBAHUX YaBYHIB) MPOKATHI BaJIKK. J{7st
3a0e3neyeHHs] HEeOOXITHUX EKCIUTyaTalllfHUX BJIACTUBOCTEH IIJISIXOM OTPUMAaHHS
OUThII TpiIOHO3EPHUCTOT CTPYKTYPH CTajeBl BaJKU 3a3HaIOTh HOpMaiizauii. YaByHHI1
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BaJKM 3 MeTow cdepoinuzaiii kapOigiB BIANATIOIOTh. 3a CTPYKTYpPOIO YaBYHHI
NPOKAaTHI BaJKHM MOXXHAa PO3JAUIMTA HA TPU OCHOBHI T'PYNU BaJKU 3 BHUOUICHUM
mapom, mepiiTo-kapOimo-rpaditHi Ta mepiito-rpaditHi. Halbinpmoro nommpeHHs
HaOyJIM YaByHHI ITPOKATHI BaJIKU 3 BUOIJIEHUM pPOOOYUM IIapOM OOYKH.

3HaXOAATh 3aCTOCYBaHHS TaKOXK OIMETaliuHl MPOKATHI BAJIKH, SIKI MOXYTb
Oytu 30ipHMMHU Ta JUTUMHU. 30IpHI BajJKU CKJIANAIOThCS 3  BTYJKH, SKa
BUTOTOBJISIETbCST 3 01710r0 a00 BiAOUIEHOrO 3HOCOCTIMKOIO YaByHY, IO MOCAKEHY
[0 TapsA4YOMYy Ha CTajeBy BICh. 3 METOIO KOMIICHCAIIll YCAIKU MIXK BTYJIKOIO Ta BiCCIO
B 30ipHMX BaJIkaX BCTAHOBJIOIOTH IAp 13 IUIACTUYHOTO MaTepiany (HampukiIas,
JUCTOBUM amoMiHii). OTpuMyBaHe MeXaHIyHE 3'€lHAHHS Ma€ HEAOJIKHU, IO
0CO0OJIMBO MPOSBISIIOTHCS B YMOBAX IUKJIIYHUX HAaBAaHTAXEHb 1 HArPIBY.

Jluti OiMeTaniuHi MPOKATHI BaJKH BUTOTOBIISIOTHCS KIJTbKOMa CHOCOOaMU
[1,2]. Ilepmmii MeToa «HAMBOPOMHUBKWY», SIKHM TONArae B MOAU(IKyBaHHI
CEpLIEBMHU BaJIKA, 0 KPUCTAII3YETHCS, 3 METOI0 OTPUMAaHHS B Hill CTPYKTYpH C1pOTO
yaByHy. bouka Takoro Bajika KpUCTaJi3y€eThCA B KOKUI, a Hanpu — Yy MIIAHO-
TIMHACTHX (popMax. 3aMBKa BiIOYBAETHCSA BEPTUKATHHO OJHUM METAJIOM, y TICBHUI
MOMEHT y CTPYMIiHb SIKOTO JOAa€eThcsi Moaudikatop, mo rpadituzye. Hemomik
CIIOCOOY TOJIATaE Y HEBUCOKIM CTabUIBHOCTI BIACTUBOCTEH Basika. Buiy sKicTh nae
METOa «mpoMuBaHHs». lle Meron mossrae y ToMy, 10 y Taky camy ¢opmy
3aJIMBAIOTh 4YaBYH, 10 (QopMye BHUOUICHUN Iap poOOYOi MOBEPXHI MPOKATHOTO
Banka. Hamani, micis HeoOXiHOT BUTPUMKH, BUPOOJISIOTh 3aJUBKY YaBYHY 1HIIIOTO
CKJIaJTy, AKUM 3aMilllae paHilie 3aJIMTUIA MeTall B ceplieBUHI Baika. HalO11b11 Bucoka
SKICTh JIO3BOJISIE OTPUMYBATH BIAICHTPOBUM CIOCIO BHUTOTOBJICHHS MPOKATHHUX
OiMeTaiyHUX BaJIKiB, III0 Ma€ KiJIbKa pi3HOBUIB. [lepiiia nmomnsirae y BUIMBKY Bajka 3
PI3HUX METaJiB Y BUJIUBHHUINO, KA 00EPTAETHCS Yepe3 TEXHOJIOTTYHO OOTpYHTOBaHY
nay3y, mo 3abe3neuye (opmyBaHHS poOOYOi MOBEpXHI OOYKH MPOKATHOIO BasKa.
ToMy sl MABUILEHHS SKOCTI MEPEX1AHOI 30HU BUKOPUCTOBYIOTh CHEI[lalbHI HUIAKH
abd0 TMPOMDKHUM 1Iap 13 HEJEroBaHOrO0 4YaByHYy. B 1HIIOMY BUNAAKy 3HOCOCTIHMKA
BTyJIKA JJis1 OIMETaJIYHOTO TMPOKATHOIO BaJlka BHUIOTOBJIAETHCA BIILIEHTPOBUM
crocoOoM, Tichs 11 KpucTami3aiii BWIMBHHIL TIOBEPTAETHCS Y BEPTHKAJIbHE
MOJIOKEHHST 1 B1IOYBA€THCS 3alIMBKA CEPIEBMHU PO3rsHYyTI BIAIEHTPOBI METOIU
OTpHMAaHHS BaJIKiB MalOTh HEIOJIKH, MOB'sI3aH1 3 BIAIIEHTPOBUMHU CHJIaMHU BIUIMBY Ha
posmiaB. Lls rpyna metoiB morpedye BUKOPUCTaHHS CKJIAJIHOTO TEXHOJIOTTYHOTO
ycTatkyBaHHA. KoKeH 13 mepepaxoBaHMX METOJIB OTPUMAHHS JIUTUX OIMETaTIuHUX
MPOKATHUX BAJIKIB MAIOTh P13HI TEXHOJIOTIYHI 200 eKCIUTyaTalliitHi HeAOMIKH.

Excrmyarariiini  BIaCTUBOCTI JBOIIAPOBUX TMPOKATHUX BaJKIB CYTTEBO
3aJIe)KaTh  BlJ ~ TaKWX  IIOKAa3HWKIB, SK XIMIYHMM CKJIQJ CINIABIB, IO
BUKOPHUCTOBYIOTBCS, TEMIIEpaTypy 3ajJUBKH METaJliB, IIBHUIKOCTI OXOJIOKCHHS
PO3ILIaBIB Ta IHIIMX MMOKa3HUKIB [3].

Jns 3abe3rneueHHsT HEOOXITHOTO PIBHSA EKCIUTyaTalliiHUX BJIACTUBOCTEN
JBOIIIAPOBUX MPOKATHUX BajKiB OyB 3alpONOHOBAHHWH CILIAB, JUII POOOYOro IIapy
BaJIKIB 3 TJAJKOK OOYKOIO M0 3abe3neuye MiJABUINEHHS I1X HaIpalloBaHHS Ta
3HIDKCHHSI CXWUJIBHOCT1 /IO CKOJIFOBAHHS 11 KpaiB, MpHU HACTYMHOMY CIiBBIIHOIICHHI
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KoMItoHeHTiB, Mac.%: 2,8-3,3 C; 0,8-1,0 Si; 0,5-0,7 Mn; 4,0-4,5 Ni; 1,5-1.8 Cr; 0,2-
0,5 Mo; 0,02-0,2 Nb; 0,1-0,2 V; 0,01-0,05 B; inmre 3amizo.

3acTOCyBaHHS 3alpOIIOHOBAHOIO CIUIABY JJII BHTOTOBJICHHS JIBOIIAPOBHX
XPOMOHHKEJIEBBIX BAJIKIB JO3BOJIMIIO 301IBIINTH iX pecypc Ha 9,8%.
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OCOBJIMBOCTI OTPUMAHHA AKICHUX ®OPMYIOUUNX
IHCTPYMEHTIB /UIA BUPOBHUIITBA KYJIb

A. K. ABTYXOB, 1okTop TeXHIYHHX HayK, mpodecop
B. B. KOJIECHIK, 3100yBayu Butioi ocitu CBO «Marictp»
epicasruii 6iomexnonociunuil ynigepcumem, m. Xapkie

HaniiiHicTh Ta JOBrOBIYHICTh KYJBKONPOKATHUX BAJKIB € BHUPIIATBHUMHU
(dakTOopamu, 10 BHU3HAYAIOTH SIKICTb MPOAYKIIi, MPOAYKTHUBHICTh Ta E€KOHOMIYHY
e(EeKTUBHICTh POOOTH KYJIBKOMPOKATHUX CTaHIB. byJaydyn OCHOBHMM IHCTPYMEHTOM
cTaHy, sikuil hopmye Gpopmy npokarty, 3adbe3neuye sKiCTb MOBEPXHI Ta 11 BIACTUBOCTI,
KYJIbKOIIPOKATHI BaJIKM BU3HAYAIOTh COOIBApPTICTh OJEP)KYyBaHOI mpojaykuii [1].
Po6ora B ymoBax ogHOuYacHOi ii 3aJIMIIKOBUX, KOHTAKTHUX, 3TWHAJIBHHUX HAIPYT,
TEIJIOBUX HABAaHTAXCHb 1 KPYTHOTO MOMEHTY, BUKJIMKAE MIBUIICHUN 3HOC BaJKiB
[2]. [licna 3HOWIYBaHHS poOOYOro MmIapy BaJKK 3aMiHIOIOTH Ha HOBI. [lepeBasika
BAJIKIB Yy KIITSIX CTAaHIB TaKOX CHOpPUSE MIABUIICHHIO BUTPAT HAa BHUPOOHHIITBO
POKATYy.

[IIo6 3HM3UTHM COOIBApPTICTh BUPOOHHUIITBA KYyjb, IO MEIIOTh, HEOOXITHO
PO3pPOOUTH TEXHOJOTIF0 BUPOOHMIITBA BAJKIB 3 HAWMEHIIMMH BUTpAaTaMH Ha
BUILIABKY, PO3JIUB 1 KyBaHHS. Y 3B'SI3KYy 3 BUIIEBUKIIAJCHUM aKTyaJIbHOIO € PO3pOOKa
pecypco30epirarouoi  TEXHOJIOT1T BUTOTOBJICHHS IPOKATHUX BaJIKIB METOJIOM
€JIEKTPOLIIAKOBOTO TEPEeIyiaBy BIAMNPALbOBAHOIO MPOKATHOIO 1HCTPYMEHTY, SKa
J03BOJIUTH 0€3 BTPATU AKOCTI 3MEHIIUTH COOIBAPTICTh MPOIYKIII, IO OACPKYETHCS.
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