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MOAYJBHE TPUBUMIPHE MOJAEJIOBAHHSA NTPOLECIB 3HATTA
INPUITYCKY TA ®OPMOYTBOPEHHS 1P ®PE3EPYBAHHI KYJIAYKIB
OPIEHTOBAHUM IHCTPYMEHTOM

Axmyanvnicmes memu 0ocnioxncenns. 3abesneuents UCOKOi MOYHOCHI KYIAUKIE PO3NOOLNbYUX 8ANI8 MA MEKCMUTbHUX
Mawiun npu 3ab6e3neuenti 8UCoKoi nNpoOyKmueHocmi 06podKu yux oemaneii € aKkmyanbhum 3a80AHHAM Y MAUWUHOOYOYBAHHI,
agmomodinedy0ysanHi ma meKCmMunbHitl RPOMUCTIOBOCHII.

Ilocmanogxa npoénemu. Bucoxa mounicmo ma siKicmes 00pobneHux KpUBONiHitiIHUX NOGEPXOHb KYIAUKig 3abe3neuums
NnpasuIbHy pooomy 8y3iie ma 003801UMb 30LIbUUMU PecypC iX ekcniyamayii.

Ananiz ocmannix docnioycens i nyonikayii. Bioomi cnocobu 06podku KpusoninitiHux n08EPXoHsb KYIauKi@ po3nooinb-
yux 8anis, ane 8 Yyux cnocobax nodava no KOHMypy HepiGHOMIPHA, 2NUOUHA PI3AHHSA PI3HA, WO 3HUCYE MOUHICMb 00pOOIeHOT
demani ma nPoOyKmMueHicms 006pooKu.

Buoinenns neoocniodcenux uacmun 3a2anvioi npoonemu. Jlocniodcenus npoyecy 4opHo8020 Ma YUcmosoz2o gpese-
PYBanHA KPUBONIHIUHUX NOBEPXOHb KYIAUKIE PO3NOOINbYUX BAIE MA MEKCMUILHUX MAWUH OPIEHMOBAHOIO (pe3010 3a 00UH
yemanos, wo 3abes3neyye UCoKi NOKA3ZHUKYU MOYHOCHE Ma NPOOYKMUBHOCHT 00POOKU.

Ilocmanogka 3asdannsa. Po3pobka H08020 cnocody YOpHOBO20 MA YUCHO8020 (hpe3epy8anHs KPUBONIHIUHUX NOBEPXOHb
KYIayKi6 po3nooinbuux 6anie ma MeKCmuibHUX Mawun 3i cxpeujenumu ocamu pesu ma oemarni 3a 0OUH YCMAaHo8, wjo 3a-
be3neyums niosUUEHHsI MOYHOCH, AKOCHI 0OPOOIEHUX NOBEPXOHb MA NPOOYKMUBHICTG 0OPOOKU.

Buknao ocnoenozo mamepiany. Ilpeocmasnenuii cnocid ghpesepysantsn KpugONiHiUHUX NOBEPXOHL KYIAUKI8 PO3NOOiNb-
yux 8ani, 0e YopHoB8a Ma YUcmosa 06podKa eedemuvcs Ppe3oio, sucoma AKoi Menwa 008xucuHY Kynauka. Ppezepysanhs 6cix
KYIauKi6 po3nooinbio20 6any UKOHYEMbCA 3d 0OUH YCMAHO8 THCMPYMEHMOM 31 cxpewjenumu ocamu tioeo ma demani. Ilpu
06po6Yi KPUBONIHITIHUX NOBEPXOHb KYNauKi6 3abe3newyemvcs cmabinizayis nooayi no KOHmMypy ma pieHOMIpHICIb 3HAMMA
npunycky. Lle 3a6e3neuye nioguwyenHs mouHocmi ma npooyKmueHoOCmi 00pooKu.

Bucnoeku ionosiono 0o cmammi, 3anpononoganuii chocio gpesepysansn KpusOniHitiHux nOBepXoHb KYIAuKi@ po3nooinbyux
8a1i8 MA MEKCMUTbHUX MAWUH 3] CXPeujeHUMU OCAMU (hpe3u ma Oemani. 3anponoHoBana Memoouka gpesepysants KPUGONHIHUX
nogepxomwv Ha sepcmamax i3 YI1K, de 3a 00un npoxio 6i00y8acmvcs HopHO8e Ma YUCOo8e (PPe3epy8anHs BCIX KYI1aYKie.

Kniouosi cnosa: ppezepysanns Kynauxia; mMooynvHe mpuguMipHe MoOenio8ants, OpPiEHMOBAHUL IHCIPYMeHm,; po3no-
OinbuUll 8ai; KYI1a4OK MeKCMUIbHO Mauiuny, GopmoymeopenHsi.

Puc.: 10. bion.: 18.

AKTyaJbHicTh TeMH AoCTilKeHHA. barato aeraneil, 10 BUTOTOBJISIIOTh HA MalIMHOOY-
JIBHUX, aBTOMOOLIEOYAIBHUX, CYAHOOYIIBHUX Ta IHIIMX MiJIPUEMCTBAX, MAIOTh KPUBOJII-
HilfH1 poOo4l NOoBepXxHi. 3a0e3neueHHs] BACOKOT TOYHOCTI Ta SKOCT1 00pOOIEHNUX KPUBOJIIHIH-
HUX TIOBEPXOHb, @ TaKOX MPOJYKTUBHOCTI OOpoOKM JeTanel 13 pi3HOMaHITHUMHU
LWTIHAPUYHUME TIOBEPXHAMH CKJIQJHOTO MpOodLII0 IpU 3a0e3MeUeHH] BUCOKOT PO TyKTUBHO-
CT1 € aKTyaJIbHUM 3aBJaHHSM.

IMocTanoBka mpodjemu. dpe3epyBaHHS KPUBOIIHIMHUX MOBEPXOHb KYJIAUKIB PO3IO-
JUTbYMX BaJliB T4 TEKCTWIBHUX MALIMH € NPOAYKTUBHUM criocoOoM oOpoOku. /s 3abesne-
YEHHsI BUCOKOI TOYHOCTI Ta SIKOCT1 OOpPOOKH IMUIIHAPUYHUX TOBEPXOHb CKIAJIHOTO TPOdLII0
aKTyaJIbHUM € PO3poOKa HOBUX Ta BJIOCKOHAJIEHHS ICHYIOUMX CHOcOo0iB (pezepyBaHHS 31
CXPEUIEHUMHU OCSAMHU IHCTPYMEHTA Ta JIETal.

AHaJi3 ocTaHHIX Joc/iKeHb i myOaikaunii. Ha nimnpuemcrBax Ykpainu [1] o6poOka kpu-
BOJIIHIHMX MOBEPXOHb KyJAuKiB 3/iHCHIOeThCs Ha Beperatax 13 UIIK. [Ipu oOpoOmi kprBoIi-
HIMHOT MOBEPXHI KyJlauka PO3MNOJUIbYMN Ball 00EPTA€ThCS, IHCTPYMEHT 3/IMCHIOE 3BOPOTHO-
MOCTYNAJILHUM PYX Y TOPU30HTAJIBHIN TUIOLIHHI, 3a0€3Me4Uy0Ur PH LIbOMY 0OKaTKy MPOQLILO.

®ipma Junker (Himeuunna) [2; 3] BUKOHye 00poOKy KyJaukiB po3NOJUILUMX BajliB / Ha
BepcTaTax BY3bKUM MLUTIPYBaJIbHUM KPYroMm 2, BUCOTA SIKOTO MEHIIA 32 JOBXKHHY OIOPHUX
oK Ta KynadkiB (puc. 1). IIpu 06poO1ii KpUBOTIHIMHUX MOBEPXOHb KYIayKiB HUTI(PYBalb-
HUN Kpyr 3[1HCHIOE 3BOPOTHO-NOCTYNAIbHUNA PyX Y FOPU30HTAJIBHIN IJIOLIUHI, 10 TPOXO-
IMTh 4Yepe3 Bich 0OepTaHHs IHCTpyMeHTa 2 Ta po3nojauibuoro Bana /. Ha puc. 2 300paxeni
MOJIOKEHHS 1uTiyBasibHOTO Kpyra 8, 9, 10, 11 npu noBOpoTi Kynauka 4, 5, 6, 7. Ilpu npomy
IJIMOMHA PI3aHHSA Ta M0Jla4ya M0 KOHTYPY 3MIHIOIOTHCS 3a KOOPJAMHATOK 0OpPOOKH, 110 3MEH-
IIy€ TOYHICTb, SIKICTh 0OpOOJIEHOT MOBEPXHI1 Ta MPOTYKTUBHICTH OOPOOKH.

© CnennixoBa O. C., Buaauk B. O., Cxsip B. M., Axcsonosa O. O., 2019
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. Zsh ¥
Puc. 1. Cxema obpobku po3nodinvuozo eanra Puc. 2. Cxema winighysanus kyrauxa
dipmoro Junker Ppo3n0dinvyoco eana gipmoro Junker

JlocnimkeHHs: npouecy HuliyBaHHS KOJIIHYACTUX Ta PO3MOJUIBYMX BalliB MPOBEAEHI B
poborax [4; 5].

VY po6oTi [6] po3pobiiero crnocid 0OpoOKH MIITIHAPUYHUX MTOBEPXOHB OPIEHTOBAHOIO (Ppe-
3010. Y 1IbOMY CII0CO01 YOPHOBA Ta YUCTOBA 00pOOKa LUIIIHAPUYHHUX ITOBEPXOHb B110YBa€Th-
cs 32 OZMH Mpoxia ppesu.

Bucoka cridikicTe Qpe3 mpu yucToBid 00poOIi 3a0e3MmeuyeThCsl 3aBASKH OCHAIICHHIO 1X
MJIACTUHKAMU 3 HAJTBEPAOTO MaTepianry Ha OCHOBI KyOi4HOTO HiTpUy 60py [7; 8].

JlocikeHHs MPoLiecy YUCTOBOIrO (pe3epyBaHHs KyjlauKiB pO3MOAUIBHUX BaliB Ta TEKC-
TUJIBHUX MAIINH HaBEJEHO B cTatTTi [9].

Po6otu [10-14] npucsiueH1 10CIIPKEHHIO POLeCy 0OpOOKU CTYNIHYACTUX BaJIiB.

BuaijieHHs1 HelOCIIKEeHUX YACTHH 3arajbHoi mpodjaeMu. BincyTHICTh HOCTKEHHS
IIPOLIECY YOPHOBOTO Ta YUCTOBOTO (hpe3epyBaHHS KPUBOJIHIHHUX MOBEPXOHb KYJIAUyKiB PO3-
MOAUIBYMX BaJiB Ta TEKCTUIBHUX MAIIMH (PpE30i0 3a OJMH YCTAaHOB 31 CXPEIEHUMH OCAMHU
IHCTpyMEHTa Ta AeTaii. ¥ BIIOMHUX croco0ax mojada o KOHTYPY HEPIBHOMIpHA, IPUIYCK 13
rIIMOMHY Bpi3aHHs OUIbLIE BEJIMYMUHU MPUITYCKY, 110 3HIMAETHCS, 1€ 3HUXKYE TOUHICTH 00p00-
JIEHOT AieTajl Ta MPOAYKTUBHICTh OOpPOOKH.

Mera crarTi. MeToro poO0oTH € po3poOka HOBOTO crocoOy ppe3epyBaHHS KPUBOJIIHIHHUX
MOBEPXOHb KYJAUKiB, SIKHI 3a0€3MeunTh CTabUTI3aIii0 M01a4l 0 KOHTYPY Ta 3HATTS MPUITYC-
Ky, HIABUIIUTH TOYHICTb 0OpPOOJIEHUX MOBEPXOHb Ta MPOLYKTUBHICTH 00poOKu. CTBOpEHHS
MoAylbHUX 3D-Mofenel IHCTpYMEHTaJIbHOI IMOBEPXHI, IPOLECIB 3HATTA NMPUITYCKY Ta (op-
MOYTBOPEHHSI I1pH (Pppe3epyBaHH1 KPUBOJIHIMHUX IOBEPXOHb KYJIaUKiB.

Buknan ocHoBHOro martepiaay. Cxema rnpouecy gppe3epyBaHHS KpUBOJIIHIMHOT MOBEpXHI
KyJauKa PO3HOJUILYOro Baja / IOBEPHYTOIO HA KYT Gfie: (PPE30I0 2, IpeACTaBICHA HA pHC. 3, a.
YopHoBe Ta ynucTOBE (ppe3epyBaHHS KPUBOJIIHIIHUX MOBEPXOHb YCIX KYJAUKIB PO3IMOJLIBYOTO
BaJla B1IOyBaeThCs 3a 0JiuH ycTaHoB. [lepepi3s A-A 300paxxeHo Ha puc. 3, 6, 16 YOPHOBUMN IPU-
IIyCK 3pi3a€ThCsl TOPLIEBOIO NMOBEPXHEIO (pe3u Ta nepudepiero 3yda, a unctoBa 00podKa 3/1iiic-
HIOEThCS Nepu(epi€ero, BiCh NOBOPOTY IHCTPYMEHTA 3HAXOIUTHCS B Toulll 4 A5 3a0e3MeueHHs
poOotu Bciei nepudepii.

ITpu dpesepyBaHH1 KpUBOJIIHINHOT MOBEpXHI Kynadka 1 (puc. 4, a, 6) BigOyBaeTbcs Hepi-
BHOMIpHE 00epTaHHs PO3MNOAUILYOro Basa 2, ¢ppe3a 00epTaeThCsl Ta PyXa€eThCsl B ABOX ILIO-
HIMHAX, 10 3a0e31euye piBHOMIPHE 3HATTS MPUITYCKY Ta Iojady no kKoHTypy. I[Ipu oOpoOii
KPUBOJIIHIHHOT NOBEPXHI KyJauka, IpU 00epTaHHI pO3NOAUILYOro Bana / Ha KYT O TOUKa
KOHTAaKTy 3 IHCTpyMEHTa 2 3 KyJlaukoM / MEepeMIIIYEThCs 3a paXyHOK CUHXPOHHHMX BEPTHKA-
JIBHOTO M MONEpPEeYHOro pyXiB IHCTPYMEHTA Sj.:, BOHA 3aBXAU NepeOyBae B rOPU30HTAIbHIN
IUIOUIMHI, SIKa IPOXOJUTh Yepe3 BIiCh 00epTaHHs IHCTPYMEHTA Ta LIEHTP KPUBU3HM KyJauKa.
ITpu 06po6ui AUIAHKY KyJauka (1mojoxeHHs lo, 11, 12), HeHTp AKOi 30iraeThCs 3 LEHTPOM PO3-
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noAuIbYoro Bana (puc. 4, a), ppesa TUIbKH 00€pTA€THCS, NONEPEUHOIO Ta BEPTUKAIBHOIO py-
xiB Hemae. [Ipu oOpoO1i AUISHOK Kynauka (1osokeHHs 13, 14, 15), HEeHTpH SKUX HE 301raroTh-
csl 3 LIGHTPOM PO3NOJUIbYOro Bana (puc. 4, 6), ¢ppesa 00epTaeTbCsl Ta pyXa€eThes B MOINEpey-
HOMY Ta BEpTUKAJIbHOMY HanpsMKax (MOJIOXKEHHS 21, 22, 23).
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Puc. 3. Cxema ¢peszepysanns Kynauxa po3nooiivyoco eaid
31 CxpewjeHuMU ocAMU IHCmpYMeHma ma 0emaJi

Puc. 4. Cxema ¢peszepyeanns Kpugoninilinoi nogepxni Kyiauka

MonynbHy TPUBUMIPHY MOJIENb KyJauka MOKHA OIMCATH 3a JONOMOI0I0 IHCTPYMEHTalb-
HOT'O MOJYJIsl, IEPEHECEHOI0 B CUCTEMY KOOpAMHAT JAeTall:

Thkes = MDjes T (1)

[MuniHaApUYHUN 1HCTPYMEHTAIbHUM MOJyJb, IO ONUCYE MOJAYJIbHY TPUBUMIPHY MOJEIb
MoBepXHi Ppe3u:

- M1 _
Ffi = C™"Z (k) fio R fex(k) €4, )

¢ 7'f; — PajilyC-BEKTOp IHCTPYMEHTAIbHOI IOBEPXHI; cMy, frez(K)© froz R fro7 (k) ~ ITH]-

PUYHUN IHCTPYMEHTAIbHUNA MOAYJIb (POPMOYTBOPEHHS; ¢4 — paJlyc-BEKTOp MOYATKy CHCTe-
MU KoOpAauHAT [15]; Zge(k) — k-Ta KOOpIMHATA IHCTPYMEHTANBHOT MOBEPXHI, Ofe: — KYT TIO-
BOPOTY (pe3u HaBKOJIO 0C1 OfpezZfiez, Rpe-(k) — k-THii pajiyc iIHCTpyMEHTaIBHOI TOBEPXHI.
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Monynbs hopmoyTBOpeHHS (Hpe3u OMUCYETHCS TOOYTKOM OJTHOKOOPAMHATHUX MaTPHIIbh:

M 7 (10 o R s () = M (Z fiz (K)-MO(© fror)- MP Rppez (). (3)
e M!', M2, M3 — OJIHOKOOPJIMHATHI MATPHIll, K1 OMHCYIOTh MEPEMIIICHHS] B3I0BXK Oceil
Ofpe:Xjrez, OfiezYfiez, OfiezZjie- Bimmosinno; M*, M°, M® — otHOKOOpIMHATHI MATpHIIi, SKi OIIH-
CYIOTb HOBOPOTHU HABKOJO OCEH Ofez:Xfiez, OfiezYfiez, OfezLfrez, BIAIOBINHO [16].

Jlnist onMcaHHs HOMIHAJIBHOI MOBEPXH1 00pOOIIOBAHOI JIeTalll 3aluIIeMO J00YTOK MOJy-
JB OpieHTallii Ta JOPMOYTBOPEHHS:

_ ~MF MO
MDys =C Ziep (®chs ).®chs Yiep (®chs )-S  frez Xkep » (4)

J€ Ofiez — KYT HAaXHUIy IHCTpyMEHTA BITHOCHO OCi OfiezYfiez; Xep 5 Yiep — MDKOCBOBA BiICTaHB
¢pe3u 1 AeTani B BEpTUKAIbHIN Ta TOPU3OHTANBHIN MJIONIMHI BIANOBIIHO; O Djeg — KYT TIOBO-
poTy nerani; Z kep — HOZ1a4a, 5IKA OTHUCYE PyX netaii B310BX 0C1 OkesZies BITHOCHO (hpesu.

Monynb opieHTaIi:
M 1
S Oa frez Xkep = M (@ fiez) M™ (X fep (®chs ) (%)

Moaynb GOpMOYTBOPEHHSL:
MF 3 6 2
c Ziee (®chs )'®chs 'chp (®chs ) = M (chc (®chs )) M (®chs ) M (chp (®chs )) (6)

HowminanbHy noBepxHio 00poOIIOBaHOI AeTall 3HAXOJUMO, MJICTABIIAIOYM PIBHAHHS (2),
(4) B (1):

— MF MO
Voo =M . v
kes C Zk(‘p (G)Dk(‘s ).G)Dk(‘s .Yk('p (G)Dk(‘s ) S aﬁ”ffz.Xk(‘ﬂ

(7)

XCM]

-e4.

Zf'rez (k).G)Dk(‘s 'Rf'rez (k)
Ipu 06poGui KpUBOMIHIIHOT TOBEPXHI Ky1auka KOOPAMHATH X, , Vi, 3MIHIOIOTBCA i

3aJIe’KaTh Bl KyTOBOT KOOPJIAMHATH MOBOPOTY Kynauka. [Ipu oOpoOii TUISIHKH Ky/layka, [EHTp
SIKOT 30Ira€ThCs 3 BICCIO POSIOAUIBYOIO Bana Yy, HE 3MIHIOEThCA, @ X, JOPIBHIOE HYIIIO.

YMoBa KOHTaKTy Mpo(iaiB IHCTpYMEHTA 1 A€Tali B pi3Hi MOMEHTH 4acy [17; 18] Bukopuc-
TOBYETHCA U1l BU3HAYEHHS PO LIt 00p0oOIeHOT MOBEPXHI JAeTali:

OFkes % Olkes ) Okes —0 )
ok 00 frez 00 p kes ’

e X s _ 7 — BEKTOp HOPMAJI; s
Ok 00 fi;

MEHTa BIJTHOCHO JIETaIl.

[1nsiMM KOHTaKTY pO3MOAUTEYOrO Baja 3 Gppe3oro 4 mpu 006poOIi Kynauka 5 300paxeHi Ha
puc. 5 Ta 6, BOHH OOMEXeH1 JiHIsIMU niepeTuny 1, 2, 3 (/ — niHisg NepeTuHy 30BHILIHBOTO 1K~
JIHJIpA 3arOTOBKU Ta IHCTPYMEHTA, 2 — KOHTAKTy, 3 — NepeTHHI (pe3u 1 TopLs KyJadka) opie-
HTOBAHOT'O IHCTPYMEHTA 1 TOPLS 3aTOTOBKH.

Ac = J/ — BEKTOp WBHIKOCTI PyXy 1HCTPY-

D s
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Puc. 5. Ilnama konmaxmy gpesu i Kyraua
PO3N00INLYU020 8aNa NPU 00POOYI OLNAHKU
KY1auKa, yeHmp AKoi 30ieaemvcs 3 yeHmpom
Kynauxa

Puc. 6. Ilnama konmaxmy gpesu i Kyraua
PO3n00INLY020 8aNa NPU 00POOYI OLNAHKU
KYAAuKa HAUOIIbulo20 paiyca

3D-moaenp KpUBOMIHIHHOT MOBEPXHI KyJlayka po3MoAUIbYOro Bana (puc. 7, a) yrBopeHa
PYXOM JTiHIi KOHTAKTY [0 €KBIIUCTAHTI (pHUC. 7, 6) 10 TOBEPXHI KyJIayKa.

50

Y, nn

@ -50
) X g 50

a 7]

Puc. 7. 3D-mo0ens nosepxui Kynauxa (a) po3nodinwyozo eana
ma exgioucmanmu 00 1020 nosepxui (6)

X l?\rﬂ 10

Otpumani rpadiky 3aJeKHOCTI BEIMYUHU IT€OMETPUYHOI HIOPCTKOCTI Ra BiJ KyTa Opi€H-
Tanii Gpe3u age: Npu moaavyax aeranl (puc. 8): skes=1 MM/00 (kpuBa 1) Ta skes= 0,5 MM/00
(xpuBa 2) npu ¢pe3epyBaHH1 JUISHKU KyJladyka, HEHTP SKOI 30ira€TbCsl 3 LEHTPOM Kyllauka
(puc. 8, a) Ta npu 0OpOOII AUIAHKY KyJauKka HalOLIbIIOro paaiyca (puc. 8, 6).

Ra, MM Ra, MM
5x10~ ; ; 1x10~3 : :
4x10”? 8x10" 4
3x10° 4 6x10 4
2x10” 4 ax10~?
1x10~ % 2x10~ %
Olfrer s
0 frez 0 Ofrez
0 0.5 1 1.5 0 05 1 1.5
a o

Puc. 8. 3anescnicmo ceomempuunoi wiopcmrocmi Ra 6i0 kyma opienmayii (ppe3u Ofie:
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3a METOJIMKOI0, HAaBEJCHOIO B po0OOTI [6], oTprMaH1 rpadiky 3aJIeKHOCTI BETUUYUHU Bij-

XMJICHHS Bil KDYTJIOCTi O BiJl 4aCTOTH OOEPTAHHS IHCTPYMEHTY @ frez (puc. 9, a, 6) Ta nia-
MeTpa IHCTpyMeHTa D frez (puc. 10, a, 6) npu ¢ppe3epyBaHH] JUISHKU KyJlayKa, LEHTP SKOi

30iraeTbes 3 LEHTPOM Kynauka (puc. 9, a, 10, a) Ta npu o0poOLi JUISHKH KyJlauka HailOLIb-
moro paaiyca (puc. 9, 6, 10, 6).

4, MM

8, MM

0.05 ' ' ' 0.25 : .

0.041 7 0.2r 7

0.031 7 0.15 7

0.02k 4 0.1 7

-1 ! 1 1 w C_
1 1 1 ) C 0.05 WHrez s
00 180 100 120 140 16"6frf-‘2 , 80 100 120 10 160
a o

Puc. 9. 3anesxcnicme sioxunenmns 6io Kkpyanocmi O OLIAHKU KYLAYKA
610 uacmomi 0OEPMAHHA @ fi.;

0, MM o, MM
0.04 T ' 0.2 T T
0.03 0.15
0.02 0.1
0.01 0.05
0 ! : Dfrez: MM 0 ! | Dfrez: MM
50 100 150 200 50 100 150 200
a 9]

Puc. 10. 3anesxcnicme sioxunenns 6io Kkpyanocmi O OiAHKU KYIAUKA
8i0 diamempa ppesu D frez

BucHoBku BignoBinno a0 crarri. Po3pobiaeno HoBHil cnocid ¢pe3epyBaHHS KpUBOJII-
HIMHMX NOBEPXOHb KyJAuKiB PO3NOAUIHUMX BaJIIB Ta TEKCTUIBHUX MAllUH. Y IIbOMY CIIOCO01
YOpHOBA Ta YUCTOBa 00poOKa BiIOYBAEThCA 32 OJIMH YCTAaHOB (PPE3010, MPU LILOMY YOPHOBHIMA
MIPUITYCK 3pI3a€ThCSI TOPLEBOIO MOBEPXHEIO (pe3u Ta nepudepiero 3yda, a yucroBa oOpodka
31iicHIOETRCS Tiepudepiero. Jletans o0epTaeTbcs HEPIBHOMIPHO, (pe3a pyXaeTbcs BepTHKA-
JIBHO Ta MONEPEYHO /s 3a0e3NeUeHHs] JOTUKY IHCTpYMEHTa /10 JeTall 0 HOpMalli, T0THYHa
710 TIOBEPXOHb 3aBXK/IM BEPTUKAIbHA, 1110 3a0e3nedye cTabuIi3amio IMOUHN pi3aHHs Ta Noja-
4i 110 KOHTYpY. Lle migBuIye TOUHICTh Ta SIKICTh 00po0IeHOT AeTani. 3anpornoHoBaHa B po0o-
T1 METOAMKA 0OPOOKU KPUBOJIIHIMHHUX MMOBEPXOHb KyJauKiB pO3MNOIUILYMX BaJliB HA BEPCTATax
13 UIIK BpaxoBye TiUIbKH (OpMy JeTalli, BUKIIIOYAE BIUIMB pajiyca gpe3u Ta ii 3HOC Ha TOY-
HICTb ()OPMOYTBOPEHHSI OOpOOIIOBAaHOI LMIIHAPUYHOI MOBEPXHI CKiIagHOro mnpodiaro. Ls
METOJIMKa MO>KE€ BUKOPUCTOBYBATHUCS IMpH OOpOOIi KOJIHYACTUX BaIIB 1 IHIIMX JeTajed 13
KPHUBOJIHIMHUM TpodisieM npu 0OpoOIli OpIEHTOBAHUM IHCTPYMEHTOM.
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UDC 621.914.1
Olena Sliednikova, Volodymyr Vynnyk, Vasyl Sklyar, Olga Aksonova

MODULAR THREE-DIMENSIONAL MODELING OF THE PROCESS
OF REMOVAL OF ADAPTATION AND FORMATION FORMING
THE CAMS WITH AN ORIENTED TOOL

Urgency of the research. Providing high precision cam camshafts and textile machinery while ensuring high processing
performance of these parts is an urgent task in the engineering, automotive and textile industries.

Target setting. The high accuracy and quality of machined curved surfaces of the cams will ensure the correct operation
of the nodes and will increase their service life.

Actual scientific researches and issues analysis. Known methods of processing the curved surfaces of the cams of the
camshafts, but in these methods, the flow along the contour is uneven, the depth of cut is different, which reduces the accura-
¢y of the machined part and the processing performance.

Uninvestigated parts of general matters defining. The study of the process of rough and fair milling of the curved sur-
faces of the cams of the camshafts and textile machines oriented mill for one installation, which will provide high rates of
accuracy and productivity of processing.

The research objective. The development of a new method of rough and fair milling of the curved surfaces of the cams
of the camshafts and textile machines with crossed cutter axes and parts in one fastening will provide an increase in the ac-
curacy and quality of the processed surfaces and processing performance.

The statement of basic materials. The presented method of milling the curvilinear surfaces of the cams of the camshafts,
where the roughing and finishing work is carried out by a cutter whose height is less than the length of the cam. Milling of all
cams of a camshaft is carried out in one fixing with a tool with crossed axes and parts. When machining the cam-shaped cam
surfaces, stabilization of the contour feed and removal of the seam allowance is ensured. That provides increased accuracy
and processing performance.

Conclusions. The proposed method of milling the curved surfaces of the cams of the camshafis and textile machines
with crossed axes of the cutter and parts. The proposed method of milling curvilinear surfaces on CNC machines, where in
one pass, roughing and finishing milling of all cams takes place.

Keywords: cam milling;, modular three-dimensional modeling; oriented tool; camshaft; cam textile machine; shaping.

Fig.: 10. References: 18.
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