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HOJIPIGHEHHSA 3JIMBHOI CTPYKKH ITPHU JIBOJIE30OBOMY
TOYIHHI IHCTPYMEHTOM 3 EJJEKTPOMEXAHIYHUM 3B’A3KOM

Pestome. Ilposedeno excnepumenmanvii OOCHIONCEHHS NOOPIOHEHHs. 3MUGHOI CMPYJHCKU NpU
08071€3080My MOYUIHHI IHCMPYMEHMAMU 3 eNeKMPOMEXAHIUHUM 38 A3KOM. IIpoananizosano cmpysckoymeopens
NpU Pi3HUX PEeACUMAX 05l PI3HUX Mamepianie 00pooKuy. Busnaueno 3anedcHicms ceomMempii eiemMenmis cmpyicKu
80 pedrcumie noopibHeHHs 1 KoeiyieHma ycaoKu PisHUX Mamepiaiis.

Knrwuosi cnosa: nodpionenns cmpyicku, 08071e€308€ MOYIHHI, 3TUBHA CIMPYIHCKA.

I. Lutsiv, S. Shtogryn

CONTINUOUS CHIP CUTTING IN DOUBLE EDGE TURNING BY
TOOL WITH ELCTROMECHANICAL LINK

Summary. The paper presents the results of investigations of continuous chip cutting in double edge
turning by tools with electromechanical link. To provide more reliable process of chip cutting taking place in
yielding metals machining the number of kinematic cutting methods using the adaptive type mechanisms is
developed. The inter-tool links applying influences substantially the change in the cutting geometry making
easier the process of material cracking. Thereby due to the oscillations of cutting elements the chip thickness
and width vary significantly. Its strength in a weak section may be not sufficient, thus the chip breaks and the
chip formation process irregularity intensifies that encourages its further cutting-off.

For the purpose of increasing of reliability and speed performance of the system with mechanical inter-
tool links the possibility of replacing these links with electromechanical ones becomes obvious. The essence of
this proposal is that two carriages (tools) with one of a constant cutting feed are connected with
electromechanical link enabling the process numerical control. The process of chip cutting undergoes as a result
of movable tool reciprocating motion within constant feed value bounds. In this case the tangential and axial
oscillations provide the process of chip breaking and thus its cutting. It is reasonable to use the force effort
electromagnet as an oscillation drive which provides the motive force large enough to make the possibility both
of soft aluminum alloys and steel machining as well as adjustment of different vibration amplitude and frequency
that determine the broken up chip length. Control can be also performed by the program module using logical
controllers.

The theoretical picture of the chip cutting process (cutting elements motion paths) using the proposed
system are developed. The experimental investigations were conducted for the machining of aluminum alloy AJI-
2, steel 45 and copper. The experiment showed that the proposed method of chip cutting is effective enough for
all the materials. The diagrams illustrate the chip length dependences on the materials being machined.

The experiments showed that the broken-off chip length depends on the number of parameters namely
cutting conditions (feed s, rotational speed n) and conditions of chip cutting (oscillation frequency, delay
period). Thereby the chip of larger length can be obtained with increasing feed and rotational speed as well as
the increasing of vibration frequency leads to the shortening of the chip length. The broken-off chip samples are
illustrated by their photo. As a result of investigations the regularities of changing the characteristic of
machined surface roughness are found.

Key words: chip cutting, double edge turning, continuous chip.

IMocTanoBka mpodjeMu. ABTOMAaTH3AISI 1 poOOOTH3AIiS TTPOIIECIB METATO0OPOOKH
B CYYaCHOMY MAaIIMHOOYIYyBaHHI 3MYIIye€ NIYKaTH HOBI CIIOCOOM OOpOTHOM 3 TakuM
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HETaTUBHHUM, SIBUIIEM SIK YTBOPCHHS 3JIUBHOI CTPYKKH TIpU OOPOOJICHHS B’SI3KMX METAJiB.
[TonpiOHEHHST CTPYKKM € HEBII'EMHHM €TalioM METajJoo0poOKH B  Cy4yaCHOMY
MaIuHOOYyBaHH1, OCKIJIPKH HeOa)kaHe SIBUILE 37MBHOI CTPYKKH Ma€ MicIie pu 00poOeHH1
B’SI3KUX METAJB 1 CHJIBHO 3aBakae e(eKTUBHINA POOOTI aBTOMAaTHYHUX JiHINA, a B OKPEMHUX
BUNIAJIKAX TPU3BOAUTH N0 iX NOJOMKH. Taka CTpyKKa € TpaBMOHEOE3NEeYHO IS
00CITyroByrO4Oro mepcoHanry. BimoMo psg MeToniB 1 cmoco0iB CTPYKKOMOIPIOHEHHS, SKi
MalOTh SK TIepeBarv, Tak 1 Hemomiku. [loapiOHEeHHS MoOke BiIOYBaTHUCh SK Yy MpOIECi
00po0bIIeHHs1 Oe3mocepeIHbO, TaK 1 OKPEMOIO OTepalli€ro.

AHaJI3 OCTaHHIX AOCHiI:KeHb. YHACIIOK KOJMBHUX PYXIB pi3ajbHUX EJIIEMEHTIB
CYTTEBO 3MIHIOKOThCS YMOBH pi3aHHS Ha KOXXHOMY i3 HuX. [Ipu 11boMy Mae Miclie meBHa
HEPIBHOMIPHICTh TPOIECY CTPYKKOYTBOpeHHs [1], sika crnpuse MoApiOHEHHIO CTPYXKKU B
IpoIieci pi3aHHA.

[lepcneKTHBHUM 1 YHIBEpCAIBHUM € BUKOPUCTAHHS JUIs APOOJICHHS CTPYKKH Pi3aHHS
3 BiOparmisiMu. 3acTOCyBaHHS pi3aHHS 3 BiOpalisiMH Ha ONTHMAJIbHHUX PEXKUMAX J03BOJISIE
YCIIIITHO BHUPINIyBaTH MpoOsieMy ApoOIIeHHS 3MUBHOI CcTpY XK. B podorax O.B. IlleBuenka i
A.JO. benseBoi netanbHO PO3MNISIHYTO MpOLECH M MeXaHI3MH BiOpaliifHOro IpoOJieHHs
CTPY)XKH Tpu opHoje3oBomy TouiHHi [3], [4], [5]. Ilpore nns 3abe3nedyeHHst OiMbIION
HAJIMHOCTI MpoIecy MOJAPIOHEHHS CTPYKKU Haille()eKTUBHIIIE 3aCTOCOBYBATU KiHEMAaTUYHE
noapiOHeHHs. [Ipu boMy JocsATaeThCs CTAOUTFHE YTBOPEHHS €JIEMEHTIB CTPYXKKHU JIOBKUHH,
10 PO3PAXOBYETHCS, HE3AJICKHO BT BUAY MaTepianry, a TaKOX OUTBIIOCTI YMOB 0OPOOJICHHS.
Ha xadenpi KOHCTpylOBaHHS BEpCTAaTiB IHCTPYMEHTIB Ta MallMH |EepHOMUIBCHKOTO
HAIIOHAIFHOTO TEXHIYHOTO YyHiBepcuTeTy iMmeHi IBana Ilymrosi po3poOiieHO psim MeToniB
TAKOrO TMOJAPIOHCHHSI CTPYXKKH B TIpoleci OOpoOJCHHS 3 BHKOPUCTAHHSIM MEXaHi3MiB
aJlanTUBHOTO TUMy [6]. BogHOYal iCTOTHO BaXKIIMBOK € 3aBIaHHS IiJBUINCHHS HAJIIHHOCTI
BKa3aHOTO MIXKIHCTPYMEHTAJILHOTO 3B SI3KY.

Merta i 3aBIaHHS JOCJTII2KeHb TMOJISITa€ B TOMY, 100 PO3POOUTH 1 TOCIIIUTH HOBUMN
OPUCTPiN MIABHUILEHOT HATIWHOCTI JUIsl MOAPIOHEHHS CTPYXKKHU IMPHU ABOJIE30BOMY TOYIHHI
B’SI3KMX METaNliB, a TaKOX METOJIUKY IOAPIOHEHHS CTPYXKKH 3 AKTHBHUM 1 MAaCHBHHUM
IHCTpYMEHTOM, 3 BHU3HAYEHHsS BiJIOBITHUX PEXHUMIB pi3aHHS U MOAPIOHEHHS Ta aHATI30M
MEXaHIYHUX MPOIECIB 1 XapaKTEPUCTHK, IO TPHU IIbOMY BiI0OYBAIOTHCA.

Bukjiaag ocHoBHOro marepiany. AHali3 CTPY)KKOYTBOPEHHSI Hpu OaraTose3oBii
00po011i 13 3aCTOCYBaHHSAM MIKIHCTPYMEHTAIBHHX 3B S3KIB JJ03BOJISIE 3pOOUTH BHCHOBOK, IO
€JIIEMEHTH CTPYKKH MOXYTh YTBOPIOBATHCH SIK y MpOIECi HEMEpEepBHOTO pi3aHHs, Tak 1 3a
paxyHOK TOJpIOHEHHS CTPYXKU Mmia yac oOpoOieHHs. B mepmiomy BUMNAAKy YTBOPEHHS
€JIEMEHTIB CTPY)KKH BH3HAUYAETHCSA CaMOK0 (Di3MKOIO MPOLECy pi3aHHS Ta ii 0COOIMBOCTIMHU
JUIsL  JIBOJIE30BOi  OOpOOKHM, 10 XapakTepHo 1 ans o0OpoOKM 13 3aCTOCYBaHHSIM
MDKIHCTPYMEHTANbHUX 3B’3KiB. [IpoTe BHACHIOK KOJMBHUX PYXiB pi3aIbHUX €IEMEHTIB
OYCBHJIHO 3MIHIOIOThCS CYTTEBO YMOBH pi3aHHS HAa KOXKHOMY 13 HEX. [Ipu nlboMy Mae wmicie
NEBHA HEPIBHOMIPHICTh MpOIECY CTPYKKOyTBOpeHHs. CTymiHb I1i€i HEPIBHOMIPHOCTI
3aJICOKUTh Bl BEJIMYMH TApaMETPIiB  BEPCTATO-IHCTPYMEHTAJIBHOTO  OCHAICHHS 13
MIDKIHCTPYMEHTAJIbHUMHU 3B’SI3KaMH, HOTO HAJIArO/DKCHHS, PEXHMIB OOpOOKM Ta YMOB
pizanHs. 3MiHa (Pi3UYHOI KapTUHU MEPETBOPEHHS OKPEMHUX €JIEMEHTIB 3pi3yBaHOTO IIapy B
CTPYKKY MOXXE CTOCYBATHCS IUIACTUYHOTO NeOpMYBaHHS i pyHHYBaHHS OOPOOIIOBAHOTO
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MaTepianay, MpOLECiB TEpPTS Ha KOHKPETHUX MOBEPXHSIX, a00 3MIHIOBATH JIUIIE MEXaHIKY
OKPEMUX EJIEMEHTIB CTPY)KKH.

Toni, koyu 3a 0JJHAKOBUX YMOB IIPU 3BUYHOMY Pi3aHHI OTPUMYIOTh HETIEPEPBHY MIIHY
CTPYXKY 37UBHOI ()OpMHU, TO TpuU OOpPOOJICHHI 3 MDKIHCTPYMEHTAILHUMU 3B’S3KAMU MOXKE
YTBOPIOBATUCS CTPYXKa MmoapiOHeHoi ¢opmu. Amke, 3 OAHOTO OOKY, 3aCTOCYBaHHS
MDKIHCTPYMEHTAIBHUX 3B’A3KIB CYTTE€BO BIUIMBAE Ha 3MiHY TE€OMETpii pi3aHHS, MOXe
MOJICTIIYBATH MpOIlec pyHHYBaHHS Marepiaiy, MPH bOMY MOXYTh 3MIHIOBAaTHCh 1 KyT Aii, 1
KYT CKOJIFOBaHHS (3CyBY). 3 1HIIOTO OOKY, BHACIIJOK KOJIMBHUX PYXiB Pi3aIbHUX CJICMCHTIB
CYTTEBO 3MIHIOIOTHCS TOBIIMHA 1 IMUPHHA CTPYKKHU. [IpW 3HAYHUX KOJNMBAHHSIX IUIOMI
MOTIEPEYHOTO Tepepi3y CTPYKKH MIMHICTh ii MO c1abkoMy cideHHI (30Kpema 1O BIIaJIMHI)
MOX€E BHSIBUTHCS HEJIOCTaTHBOIO 1 CTPYKKa 3J1aMa€Tbci. TakuM UYWHOM, YTBOPIOIOTHCS
€IEMEHTU CTPYXKH Y BHIJISIII OKPEMHUX CHIpaldboK, Kilens 4u 3aBUTKIB. [Ipu oOpuBi
€JIEMEHTIB CTPYKKH TOCHIIIOETHCSI HEPIBHOMIPHICTB MIPOIIECY CTPYKKOYTBOPEHHS, 11O CIIPUSIE
noJajiblioMy noApiOHeHHIO. JIOBXKMHA €JIEMEHTIB CTPY>KKH 3MEHIIYETHCS 31 301IbLICHHIM
HEPIBHOMIPHOCTI YMOB pi3aHHS Ha pi3alibHUX eleMeHTax (Tadm. 1).

VY naHomy BUIAIKy BUKOPHUCTaHI TaKi MO3HAYEHHS: tj — ITMOWMHU pi3aHHs HA pi3ajbHUX
€JIeMEHTaX; (j — TOJIOBHI KyTH B IJIaH1 pi3ajbHUX €JIEMEHTIB; R; — mieui BUpPIBHIOBAILHOTO
Baxkess; i= 1, 2 — IHAEKC, 10 CTOCYEThCSI KOHKPETHOTO Pi3ajbHOrO ejeMeHTa; T — mepion
obepTaHHs JaeTatl.

Taoauns 1.
Cxemu npUCTPOIB KIHEMATUYHOTO MOAPIOHEHHS CTPYKKH IPH TBOJIC30BOMY TOUIHHI
IHCTpYMEHTATbHIMH CUCTEMaMH aJalTUBHOTO THITY.
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Cxema npucTporo YmoBa nozipibHeHHs | Yac nukity noapiOHeHHs CTPYKKH
h#t; t
1
P1= LT
Ri=R; fl B 'f:
h=1t; sin’ ¢
P17 923 %
Bi—=b, sin” @ —sin" ¢
=1ty R’
|
P1= @25 ———T
Ri#R & =5
Lh# b, R’t’sin’ ¢ .
%‘1?;%; R’t*sin’ @ — Rt sin" ¢

ITopsin 13 BUKOpPHUCTaHHSM CHCTEM 3 MEXaHIYHMM 3B’S3KOM MDK 1HCTpyMEHTaMu
OYEBHJIHOIO € MOJKJIMBICTh HOI0 3aMiHM Ha €JIEKTPOMEXaHIYHUI 3 METOI0 MiJABUIIEHHS HOro
HamiiiHOCTI Ta mBHakomil. CyTHICTP JaHOI TPOMO3UIT TOoJsAraEe B TOMY, IO,
BUKOPHCTOBYIOUM [BAa CyNOpTH (IHCTpYMEHTH), OIMH 3 SKHX € YMOBHO HEPYXOMHH
(macuBHMIT), TOOTO Mae TIOCTIHY TmToOmaudy pi3aHHS, I[OB’A3YEMO iX MDK COO0OIO
€JIEKTPOMEXaHIYHUM 3B’SI3KOM, SKHH JIOIyCKae MporpamMHe KepyBaHHs mpouecoM. IIporec
CTPYKKOMOAPIOHEHHS 31MCHIOETHCS B PE3YJIbTATI 3BOPOTHO-NIOCTYNANBHUX PYXIB PyXOMOIO
(axTUBHOTO) 1IHCTpYMEHTA (CymopTa) B Meax MocTiiiHoi nmoaayi. [lpu npomy TaHreHuiaabHi
YM OChOBI KOJMBAaHHA M 3a0e3MeuyrloTh MPOLEC NMEepepUBaHHS CTPYXKKHU, 1, TAKUM YHUHOM, ii
oApiOHEHHS.

[puctpiii 1y noapiOHEHHs CTPYXKKHU (puUcC. 2, 3) € IBOPI3LEBOI0 IHCTPYMEHTAIHHOIO
CHCTEMOIO, SIKa MICTUTh PYXOMHUH (aKTHBHHI) 1 HEpYXOMHUH (MTACUBHUI) CyMOpPT. AKTHBHHA
CYIOPT Ma€ BITHOCHI OChOBI TIepeMilieHHs (KOJIMBaHHS A) B MeXax MoJadvi MacuBHOTO. BiH
3aKpIIUICHUH Ha KOPIYyCl MPHUCTPOIO 1 HAMPABISETHCA IO HAMPABISAIOYUX KOJOHKAX, IO
3a0e3mnedye BIAMOBIIHY TOYHICTH MeXaHi3My. HamamTyBaHHsS Ha po3Mip 3IIHCHIOETBCS 3a
KOHTPOJIbHUMH  ma0bnoHaMu. IIpucTpiii  3akpirumtoeTbcss B 3aaHid  0almi  TOkapHO-
I'BUHTOpI3HOrO Bepcrata. [lomaya mpu mpomy € pydHoro. s TOYHIIIOrO perysiroBaHHS
1ojaui € MOXIIMBICTh IepeoOaJiHaHH /Il BCTAHOBJICHHS MPHUCTPOIO B CYNOPT BepcraTa.
[TacuBHuUl cynopT 3 Mae MOCTiiHY MMOAauy S 1 MPOrPaMHO MOB’SI3aHUN 3 aKTUBHUM CYOPTOM
2, SKOMY HAJA€ThCSI KOJUBHUM pyX 3a JOMOMOTOIO MPUBOJIA — TATOBOTO E€IEKTPOMArHity 1.
I[Ipu wpomy s; = sy=const, t; = t,, @; = ¢,. [loapiOHEHHS CTPYXKH 3a0e3meuyeThes
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KOJIMBAaHHSAMM 110/1a4l $; 3 aMIUTITYZ0I0 A. 3arajibHUI BUIJISLT YCTAHOBKH MPOLIIOCTPOBAHO HA
puc. 1.

5 z

a §)

Pucynox 1. Cxema ycTaHOBKH JUIsl TOJIPIOHEHHSI CTPYKKH 3 EJISKTPOMEXaHIYHUM 3B’s13K0M (a) 1 poTo
JIOCJIITHOTO B3ipIls iHCTpyMEeHTa (0)

Figure 1. Installation scheme of apparatus with electromechanical link for chip cutting (a)
and photo of the test pilot tool (b)
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Pucynoxk 2. ®0oTo ycTaHOBKH AL MOAPIOHEHHS CTPYKKH 3 €JIEKTPOMEXaHIYHIM 3B’ SI3KOM,
BCTaHOBJICHOT HAa TOKapPHO-TBUHTOpI3HOMY BepcTati 16K30

Figure 2. Photo of the chip cutting installation with electromechanical link mounted
at the engine lathe 16K30

B sikocTi mprBO/a KOJMMBaHb JOLITBHO 3aCTOCOBYBATH TATOBHW €JIEKTPOMArHIT, SKHNA
3a0e3meuye JOCTaTHBO BEIIMKE TITOBE 3YCHILISA, IO Ja€ MOXKIUBICTH POOOTH SK 13 M’ SIKUMU
CIUIaBaMH TUITY QTIOMiIHIEBUX, TaK 1 31 CTAJISIMH, 1 HAJIAIITYBAHHS Pi3HOI YaCTOTH ¥ aMILIITYIn
KOJIMBaHb, 10 BHU3HAYAIOTh JOBXKHUHY MOAPIOHEHOI CTpyXku. B 1maHomy BuManaky
BUKOPHUCTAHO E€JIEKTPOMArHIT BTATYIOUOTO pene crapTepa aBTomoOuns BA3 2101 (cnokuBua
notyxHicte 240 Br, ctpym 20A, nanpyra 12B), skuii mpaiitoe Bif reHepaTopa iMITYJIbCIB.
BrnacHe reneparop iMIynbciB 1 3A1MCHIOE KepyBaHHS MapaMeTpaMy MOJAPIOHEHHS CTPYKKHU
Bin 3moHTOBaHMii Ha 0a3i iHTerpambHOi Mikpocxemu KS61JIES. IlpuBon-enexkTpomarHiT
MO>KHA HAJIAIITOBYBATH 3JICXKHO BiJl 0OpOOITIOBAHOTO MaTepiay, a TAKOX HEOOX1THOTO X0y
HITOKA Ta 3ycHuts pizanHs. Enekrpocxema (puc. 3) ckiamaerbes 3 O61oka sxuBieHHs 12B, 20A
Ha 0a3i Tpancdopmartopa T-240 ta cumoBux TtpanzucropiB IRZ, i Ge3mocepenHbo Oioka
KEepyBaHHS.

MikpocxeMa [a€ 3MOTY pPETyNIOBaTH YacTOTy 1 CKBaXHICTb (MepioJl 3aTPUMKH)
BiOpalliif 3a TOMOMOT0I0 3MIHHUX PE3UCTOPIB 13 HOMiHaIBLHUM omopoMm 1 MOwm. Ha Buxoxi
OTPUMYEMO KOpPOTKOuacHi immyiabcu uactororo Big 0,1 mo 5 T'm. ExcnepumentanbHa
eJIeKTpocxeMa 300paxeHa Ha puc. 6.
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Pucynoxk 3. EnekrpocxemMa Kepyrouoi I1aTH JOCITIHOT YCTAHOBKU

Figure 3. Electric scheme of test installation control card

KepyBanHs TakoX MOXe  3IIHCHIOBAaTHCS  NPOTPAMOBAaHMM  MOXYJEM i3
BUKOPHCTAHHSM JIOT1YHUX KOHTPOJIEPIB, IO JTA€ 3MOTY PO3IIMPHUTH Jiarma3oH 3aCTOCYBAaHHS
IPUCTPOIO Ta 3a0e3rmedyye MOXKIIHMBICTH MPOrPaMHO 3MIHIOBAaTH 3aKOH KOJIMBaHb, a TaKOX
HOBHICTIO aBTOMAaTH3yBaTH NpoOLEC MOApPiOHEHHS CTpYXKH. [IporpamoBanHuii MOIyls MOKeE
NpaIfoBaT K B aBTOMAaTHYHOMY, TaK 1 pydHoMy pexumi. [Ipu poOoTi B aBTOMaTHYHOMY
pPEeXHMMI CHCTEMa 34YHMTY€ TOKA3HHKH JAaTYMKIB HAaBaHTa)KCHHS Ha IHCTPYMEHTaX i 3a LUMH
pe3ysibTaTaMu PEryiIIe 4YacTOTy, TepioJ 1 3akoH KoimuBaHb. Ha mudpoBi iHAMKaTOpH
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BUBOJSATHCS TIOKa3HUKH 3YCHJUIS 1 4YacTOTH. Y BUIAJKY IEPEBAHTAXCHHS IHCTPYMEHTY
cUCTeMa aBTOMATUYHO BHMHUKA€ThCS. [Ipy poOOTI B PYYHOMY pEXKHMI 3a JIOTIOMOTOIO
pEerynasTOpiB  MOXKEMO  BHCTaBIATH TOTPiOHI mapamerpu pobotm camoctiitHo. s
OTIPAIIOBaHHA JaHUX 10 MOIYJISl MOXKHA i eHaTH ocumiorpad ado I1K.

Enexrpocxema monmyns (puc. 4) ckiamaeThecs 3 OJI0OKa KUBIICHHS, SIKUH 3MOHTOBaHUN
Ha 0a3i Tpancdopmartopa T-270 motyxHicTio 270 BTt, reHeparopa iMImyibCiB Ta CHCTEMHU
aHaizy JaHux. BIok XWBIEHHS BUIAa€ 2 MOTOKH: s mycky — 12B, 20A nns yrpumanHs
enekTpomartira (o6 3abe3neunTy peryatoBanHs ckBaxHOCTI) — 12B, 10A. Cucrema anamizy
aHaJi3ye JaHi IaTYMKIB 3yCHIUIS 1 MOJIa€ CUTHAJ HAa FeHepaTop IMIYIbCIB, KU, CBOIO Yepry,
nepeae CUTHAIN Ha €JIGKTPOMATHIT 13 BIIMOBIAHUM 3aKOHOM, YaCTOTOIO 1 CKBaXKHICTIO.
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Pucynok 4. EnekrpocxeMa MOy KEpYBaHHS MPOIECOM CTPYKKOMOAPIOHEHHS

Figure 4. Electric scheme of chip cutting process module

Teopernyna kapThHa TpoleCcy MOAPIOHEHHS 3 BUKOPHCTAHHSM 3alpOIIOHOBAHOTO
MeXaHi3My (TEOpeTUYH1 TPaeKTOpii pyXy) B ifcaiIbHOMY BUIAAKY MOKa3aHa Ha PUCYHKY 1.
[lpn 1pOMy aKTUBHHI IHCTPYMEHT KOJMBAETHCS BHKIIOYEHO B MEXax IOCTIHHOI mojadi
MAaCUBHOT0, 320€3Meuyr0uH 11eaIbHUN MPOIEC MOAPIOHEHHS CTPYKKH.
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Pucynok 5. Tpaekropist pyxy iHCTpYMEHTIB IIPH IBOPI3LIEBOMY TOUIHHI 32 YMOBH:
a — OJJHOTO BiZTHOCHO PYXOMOTO IHCTpYMEHTa; 6 —ipu a < s; 6 —Ipu a > s

Figure 5. Tools motion paths in double edge turning under the condition:
a — one relative to the other movable tool; b —ata<s;c—ata>s

Ha mpakTtuii mi KonMBaHHS TeX HAONIDKEHI 10 BEIMYMHU IMOAAYi, aje HE MOXKYTh
Oytu it piBHi. Tomy po3riasiHeMO 2 BUNAAKH TPAEKTOPIi PLKYYMX KPOMOK. Y MEpIIOMY
aMILTITYZla KOJIMBaHb MEHIIA BiJl TeOpeTHYHOi. B pe3ynbraTi 11bOr0 HE BiOYyBa€ThCS MOBHE
nepepizyBaHHS CTPY)KKHM ¥ TMOApPIOHEHHS € YacTKOBHUM 1 3[1MCHIOETBCA 3a PaxXyHOK
JIOJIOMYBAHHS €JIEMEHTIB 3p13aHOT0 METally 32 PaXyHOK CHJIM Pi3aHHS 1 30BHIIIHIX (haKTOPIB.
VY npyromy >k BUNQJAKy aMmIuTiTya Ouiblla, aHDK BeandrHa noaadi. [Ipu nipomy BinOyBaeThes
rapaHTOBaHE Nepepi3yBaHHS CTPY)KKH 3 YAaCTKOBHM 3api3yBaHHSAM y HACTYIMHHHA MPOXiA
MACUBHOTO JIe3a, 1110 MOXE BIUIMBATH HA TOTIPIISHHS IIIOPCTKOCTI.

[Ipr BUKOpPUCTAaHHI MPOrPAaMHOTO MOAYJS JJIsi KepyBaHHS MPOLECOM TMOAPiOHEHHS
MOXJIMBI W IHOI CXeMH PyXy IHCTpYMEHTY, 30KpeMa 1o cuHycoini. Ilpm mpoMy ymoBH
aMIUTITYAM — TEOPETHYHI W MPAKTUYHI — 3aJUIIAIOTHCS Ti K caMi, IO 1 B MONEPETHHOMY
BUTIAJIKY.

ExcniepumeHTallbHI AOCTIDKEHHS TPOBOJMIIUCH II0JI0 OOpOOKHM TPHOX MaTepiajiB:
amroMiHieBud crtaB AJI-2, cramb 45 ta Minb. s BCiX TphOX MaTepialliB €KCIEPUMEHT
NOKa3aB, IO 3alpOINOHOBAHUI METOJ TMOAPIOHEHHS CTPYKKH Tmpamoe. BumnpoOyBaHHs
IIPOBOIMIINCS. HAa PI3HUX pEXHUMax, a came: 00epTH BUTYHA 301TbIIyBaId IOCTYoBO Bif 100
1o 1000 o6/xB, a mogauy — Bix 0,5 1o 5 Mm/06. Ilpu Bcix pekumax mpouec MmoapiOHeHHS
BiZIOyBaBCsl TapaHTOBAHO U e(EKTHUBHO. AHATI3YIOUM TOBXKUHY CTPYKKH, 0auuMo, IO BOHA
3aJIeXKHUTh Bl MaTepiay, MPUITYCKiB, [10/1a4i, Yuciaa 00epTiB.

PesyabTaTin npociaimkeHb. J[s BU3HAuYCHHS 3alIe)KHOCTI JIOBXXHHH IOJIPIOHEHOT
CTPYKKH BiJ] MaTepiany MpoBOAMIN 0OpoOIeHHs amtoMiHieBOro cruiaBy AJI-2, mini, 1aryHi,
Cr 3, crami 45. Pexumu pizanHs Ais BCiX MaTepiaiiB Oynu ofHI ¥ Ti K, a came: 4acToTa
obepriB mmmHAes N =450 06/xB, mogada S = 0,5 MM/06. [locmia moka3as, 10 HAUTIpIIUH
MOKA3HUK JIPOOJICHHS Y MiJli, OCKIJIbKA BOHA Ma€ BEJIHUKY B’SI3KiCTh, a HAMKpamui — y craii
45. Jliarpama 3aJeKHOCTI JJOBXXKHUHH CTPYKKH BiJl 00Op0OIIOBaHOTO Marepiairy 300pakeHa Ha
PHUCYHKY 8.

[Tpu poGoTi 3 piHUMHU MaTepiajlaMy IPU OJTHUX 1 THX PEKUMAX JOBKHHA MMOAPIOHEHO]
CTPY)KKH BUSIBWIIACh Pi3HOIO. lle MOSCHIOEThCS THM, IO MPH pi3aHHI Mae MicCIe ycalka
CTPYXKKH. Y PI3HHX JDKEpenax BKa3yIOTh Ha 3aJICKHICTh YCAaIKW BiJl Py mapaMmerpiB. Y
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3araJbHOMY JIOBXHHY NOJPiOHEHOI cTpy)KH L., IKy ciift OpaTé 10O yBark npH po3paxyHKax,

CJIJT PO3PaxOBYBaTH 13 3aJI€KHOCTI

ne L, — dbakTidHa 10BXKHHA CTPYXKKH;
K — xoediieHT ycaaku CTpyKKH.

BukopucTaHHsIM J1aHOi 3aJIe)KHOCTI BCTAHOBJICHO OJIHAKOBY TEOPETHYHY JOBKUHY
CTPY)KKH JUIS PI3HHX METaliB 32 yMOBH, IO OOpPOOJICHHS MPOBOJUTHCS HA OJIHAKOBHUX
peXHMaXx.

ExcnepumMeHTH MOKa3anu, MI0 JOBXKHHA MOAPIOHEHOI CTPYKKH 3aleXKHUTh BiA pAILY
napameTpiB, a caMe: PeKUMIB pi3zaHHA (T0Jadi S, YACTOTH OOEPTIB N) 1 PEKUMIB TOPiOHEHHS
(4acToTH KOJMBaHb, TEpioAy 3aTpuMKH). Ilpu 1poMy 31 30UIBIMICHHSM IMOAA4Yi ¥ YacTOTH
00epTiB OTPUMYEMO CTPYXKKY OLTIbIIOT JOBKUHU. 30UIbIIEHHS YaCTOTH KOJIMBaHb MPU3BOIUTH
JI0 3MEHIIICHHSI IOBXKUHU CTPYKKH, TOJII SIK 30UTBIICHHS TIEPIOAY 3aTPUMKH — J10 301IbIIEHHS
JIOBYKUHH CTPYXKKH.

Pe3ynbratu ekcriepuMeHTy noka3aHo Ha rpadikax (puc. 6).
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Pucynox 6. I'padiku 3a51€XKHOCTI JOBXUHH CTPYKKHU BiJ:
a — YacTOTH 1 mepioay BiOpariii; 0 — 9acTOTH 0O0CPTIB MIMHH/EISA; B — Oaa4l

Figure 6. Graph of chip length dependence versus:

a — vibration frequency and period; b — spindle rotational speed; ¢ — feed
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3pa3ku eIeMEeHTIB MOIPIOHEHOT CTPYKKH 1TIOCTpY€E POTO, 110 Ha puc. 7.
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Pucynox 7. ®oT0 eneMeHTiB moipiOHEHOT CTPYX P POOOTi 3 PI3HUMHU MaTepialaMH 1 Ha Pi3HUX peKUMax
moipiOHEeHHs: a — anmoMiHieBwii cruaB AJI-2; 6 — Miab; B — cTaib 45

Figure 7. Photo of chip cutting elements when working with different materials and at different chip cutting
conditions: a — aluminum alloy AJI-2; b — copper; ¢ — steel 45
VY pe3ynbTati JOCTiKEHb BUSBICHO 3MIHHY XapaKTePUCTUKY MIOPCTKOCTI (puc. §).
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Pucynoxk 8. XapakTepHCTHKH IIOPCTKOCTI P OJJHO- 1 IBOJIE30BOMY TOUiHHI

Figure 8. Roughness characteristics in single- and double edge turning

BucHoBku. JlocnipkeHHs TIOKa3aly, 0 METOJ MOAPIOHEHHS 3JMBHOI CTPYKKH 32
YMOBU KOJIUBaHHS OJHOTO 3 JIBOX PLKYYHX Jie3 € JOCTaTHhO HATIHHUM 1 e(QEeKTHBHUM.
Enexkrpomexanidyauii  3B’S30K Ja€  MOXJIMBICTb  IIUPOKOTO  KEPYBaHHS  IPOIECOM
NoJApiOHEHHS, B TOMY YHCII W HPOTrpaMHUM criocoboMm. EineMeHTH CTpyKKH yTBOPIOIOTHCS
3aJIe)KHO BIJI PEXUMIB MOApiOHEHHS Ta o00pobOmoBaHoro wmatepiany. IlpencraBieHo
MOXKJIMBICTh KE€PYBaTH JOBXHUHOIO CTPY)KKH, 1110 € HAJ3BUYAWHO BAKIMBUM JUIA 11 yTHITi3amii.

Conclusions. Conducted investigations showed that the method of continuous chip
cutting under the condition that one of the two cutting edges is oscillating is enough reliable
and effective. The electromechanical link provides the possibility of chip cutting process wide
ranging control including NC. The chip elements are generated under the conditions of chip
cutting and material being machined. The possibility to control the chip length is given that is
very important for its utilization.
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