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When the needle rotates to a certain angle, the wedge-shaped block at the front end of the
positioning rod does not contact the slider. Under the action of the return spring, the slider and
lever remove the workpiece, pull it out, and then pull it out [6]. Then reset clockwise, and thejaws
release the workpiece. Reset the handle, place it in the fork, and maintain this position during
turning.

Most shaft parts have very low requirements on the roughness and position of the end face.
Therefore, when the end drive center is used for installation, it is inevitable to leave a dent onone
end surface of the workpiece. Generally, parts with dents on the end face are allowed.

Use a centrifugal clamping lathe fixture designed to apply pre-tightening force and automatically
determine the shaft, and the clamping force is basically constant during the machining process [7].
First of all, it can realize the centrifugal force clamping of the workpiece and shorten the time
required for assistance. The second type is a self-locking mechanism with an inclined wedge design,
the centrifugal force will not disappear when parking. The third is that the three spindles on the main
body of the fixture support three sets of levers and weights, and the spherical sleeve and spherical
washer can realize automatic centering [8]. The fourth is that the first and second return springs make
it more convenient to lock and unload the workpiece. At the same time, the structure is simple, the
use is convenient and reliable, and the scope of application is large.

The clamp solves the problem that the centrifugal force clamp in the prior art does not have a
self-locking mechanism [9] and the centering accuracy is not high. At the same time, the problem
that the end face of the workpiece is easily clamped by the centrifugal force clamp with the end
face reversed is also solved. The clamp adopts centrifugal force to clamp the workpiece, with
simple structure, high positioning accuracy, convenient and reliable clamping,and low cost; it is
suitable for batch processing of small and medium-sized parts in various manufacturing
enterprises.
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MOBLIbHUI POBOT 3 TEHEPATOPOM AEPOJIMHAMIYHOI
MIIHIMAJIBHOI CIJIA

MoGinbHi pobotn moBinbHOT opieHTauii (MP/IO) Bimomi B 3aKOpIOHHHX MyOJiKalifgx sK
Climber Robot (anmpminicrcbkuii po6or) [1, 2, 4, 6], npu3HaveH] Jyisl BAKOHAHHS TEXHOJIOTTYHHX
orepauiid B eKCTpEeMaJbHUX YMOBAaX BHPOOHUIITBA, Y TOMY YMCII W TEXHOT€HHUX KaTacTpod,
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HeOe3MeUYHNX 1 HaBITh HENPUHWHATHHUX IS TepeOyBaHHS JIOJUHU. BaxIuBOIO Taity33io
npakTuyHoro BukopuctanHa MPJIO € 3xilicCHEHHS pO3BiAyBaJbHUX Ta ONEPATUBHUX 3aXO/iB
BIMICHKOBOT'O TIPU3HAYCHHS, JIE3aKTUBAIlIS pajialliiHuX 00'€KTiB O6€3 y4JacTi JIFOACH; MOHITOPUHT
Ta PEMOHT 00'€KTiB, HE JOCTYIMHUX JJIS TPAAULIHHUX pOOOTIB rOPU30HTAIBLHOTO MEpEMIIICHHS.
ABTOpamMu 3anpoTIOHOBAHMM HOBWHU Minxina, a came ocHameHHs MPJIO mkepernom peakTUBHOI
TATH TMHEBMATHYHUM TEHEPATOPOM aepOJMHAMIYHOI MiJHIMAIBHOI CHIM, M0 YacTKOBO
KOMITICHCY€ a00 TOBHICTIO JIOJIa€ TpaBiTalliiiHe HAaBaHTAXXCHHS, HE JOMYCKAIOYH TPH I[OMY
neperBopersast MPJIO B nmitanpHUM anapart, mo0 3a0e3MeunTH BUKOHAHHS KOHTAKTHUX CHJIOBHX
TEXHOJIOTIYHHUX ONepariii mpu 00CIyroByBaHH1 PI3HUX TPOMHUCIOBUX 00'€KTIB.

3anexxHo BiA Tomoyorii W (PI3MKO-MEXaHIYHMX BJIACTUBOCTEH IMOBEPXHI MEPEMIlICHHS
MOOUTHHUX POOOTIB, 3aCTOCOBYIOTHCS Pi3HI 3aCO00M BTPUMAaHHS po0OTa Mij A€ rpaBiTALIMHOTO
HAaBaHTAXXCHHS, a caMme: BaKyyMHi, MEXaHiuHi, eICKTPOMArHiTHI, a TaKOXX 3aCHOBaHI Ha SIBHIII
cyxoi abo emekTpuuHoi anaresii [1]. OgHak, sSK 1 BCIM parliOHAIPHUM TEXHIYHUM PO3B'SA3KaM,
KO)KHOMY 3 HHMX OO'€KTHMBHO BJACTUBI IepeBard il Henoniku. Tak, HampHKIaj, MepeBaroro
BaKyyMHHX 3aXBaTiB MOOUTbHUX POOOTIB [2] € iXHS 1HBapiaHTHICTH JI0 MOBEPXHI MEPEMIIICHHS.
OpnHak MiATIKaHHA TOBITPS B 30HY BaKyyMmy IpU ICTOTHHX Iepemnajgax TOIOJIOTii MOBEpXHi
MEepPEMIIIEHHsT 3HUXKYE HAMIMHICTh YTPUMaHHS pPo0OTa, TOMY TYT JOpeYHa MOJEpHI3aIlis
BaKyyMHHUX 3axBaTiB. MexaHI4YHI MiJJCHCTEMH 3YEIUICHHS BIJPI3HAIOTHCS BUCOKOIO HaJIIHHICTIO,
ale iX TPUBOAM BHUMArarTh 3aCTOCYBaHHS PEAYKIli, 1o 301aplnye Bary poboTa, s
KOMIIGHCAIlii AKOi JOIUIbHE BUKOPHUCTAHHS KOMOIHOBAaHMX MPUBOAIB ab0 cHCTEM
HarpoMaJKEHHsI W MEepeTBOPEHHS eHeprii pyxy. Bucoka mBUIKOis W MPOCTOTa KOHCTPYKIIIi
BJIACTUBI EJIEKTPOMArHiTHUM MPHUCTPOSM 34YCIUICHHS, ajie IMOJOJIaHHS CWIM TpaBiTamii 3a
paxyHOK MPUJIMIIAaHHS MarHiTiB 00MEXYe 3aCTOCYBaHHsI JJAHOTO 3aC00Y TIIbKH (hepoMarHiTHUMHU
MOBEPXHSAMHU TEpeMillleHHs. Y MiJcUcTeMaxX 3ueIuieHHs po0oTa 3 MOBEPXHEI0 MepeMilllCHHS
BHUKOPHUCTOBYETHCSI TexXHOJIOTIs anre3ii. OmHaK cydacHi peaiizallii 3a3Ha4Y€HOTO 3YeTUICHHS
XapaKTepU3yIOThCA BKpail HU3BKOIO IIBUIKICTIO MEpeMilleHHs1 poOoTa BHACTIIOK MOBIIHHOCTI
edexTy aaresii, 1m0 MOKH NEPEUIKOIKAE IXHHOMY MPOMHUCIOBOMY BHKOpPUCTaHHIO. Takum
YHHOM, Mpo0JieMa MOJ0JIaHHs TpaBiTalliiHOTO HaBaHTaXeHHs 1t MPJ1O, 31aTHUX BUKOHYBaTH
TEXHOJIOTIYHI orepartii, 3aJMIIaeThCs aKTYaTbHOTO.

3anponoHoBaHO IHmMKA crmoci® mpotuAdii TrpaBiTauniiHoMy HaBaHTaxeHHo MPJIO0O-
BUKOPHUCTAHHS aepOJAMHAMIYHOI MiAHIMAIBbHOI CHUIJIM, CTBOPIOBAHOT MHEBMAaTUYHUM T'€HEPATOPOM
peaKkTHBHOI Aii, yCTaHOBJICHMM Ha KapaaHoBomy miasici [3, 5, 7, 8]. Ha xopmyci 1 (puc. 1)
poboTa BCTAaHOBJICHI KPOKYIOYI MEXaHI3MH — THYYKI NEAINYJIATOpPH 2, OCHAIIEHI 3y04acToro
TpaHcMiciero 3 Ta ii mpuBosoM 4. HasiBHICTh THYYKHX MEAINMYNISATOPIB J103BOJISIE 3/IHCHIOBATH
JOBUIBHY Opi€HTarit0o podoTa B mpocTopi. Ha 3akiHdyeHHSX memimynsTopiB [8], ycTaHOBIEHI
BaKyyMHI 3axBaTd 5 13 mpuBOJaMH 6 IIJIs 3UCIJIECHHs poOoTa 3 moBepxHet. PoOOT ocHameHmid
OJI0KOM KMBJICHHSI 7, KOMIUIEKTOM ITHEBMAaTHYHOI ¥ T'iIpaBIIivHOI anapaTypu 8§, a TaKoK OJIOKOM
KepyBaHHsI 9 1 kapgaHoBuM miaBicom 10 13 Tphoma CTYNEHSMH CBOOOIM TeHepaTopa
MHEBMATHUYHOT TATH 11.

[Ipuctpoi 12 ns BUMIpIOBaHHS KyTa Haxuiy poOoTa 110 OOpif0 BHKOHAHI Yy BHIJISIL
€HKOJIepiB— JIaTYMKiB TICPETBOPECHHS KyTa TMOBOPOTY B CIEKTPUYHHUIA CHUTHAJ, 3aBXKIU
CIpSMOBAaHUX TIiJ JIE0 CHJM Bard IO HampsMKy rpasitamiitHoi cwm. [1lo60 yHUKHYTH
MIEPEBUIICHHS PEAKTHBHOI TATH CHJI 3UCIUIEHHS po0OTa, 1 HE MPUITYCTUTH NEPETBOPEHHS HOT0 B
JMiTaTbHUN amapar, HEOOXIAHO 3IIHCHIOBATH PETYJIIOBAHHS MPOJAYKTHBHOCTI IMHEBMATHYHOTO
reHeparopa TSI 13 COIUIaMH 3aJIeXKHO BiJl KyTa HaXuiy poboTa 10 o6pito [8]. CTBOpeHHS HOBUX
MPJIO mnotpebye 3acToCyBaHHAM CYYaCHHUX TEXHOJOTIH, 30KpeMa, Ja3epHoi, IO CHpHsE
crabimizanii nonoxxeHHss MPJIO BHacninok 3a0e3neueHHs] JaMiHAPHOTO MOTOKY B cCOIMJIax 1
3HWKEHHSI TYpOYJEHTHOCTI TOTOKY TIOBITPS Ha BHXOJl COIMEN TeHeparopa IMHEBMaTHIHOI
peaktuBHO1 Tsaru. [Hmuit Bapiant MPJIO npencrasienuit Ha puc.2 [9].
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Puc. 1. — Mo06inbHHiA poOOT 3 reHepaTOpOM IMHEBMATUYHOI TATU: 1 — KopItyc, 2 — NeAinyIsaTopH,
3 —3y09acrta TpaHCMicis, 4 — IPUBOJI, 5 — BaKyyMHI 3aXBaTH, 7 — OJIOK JKUBJICHHS, & —
rizipaBiivyHa amnaparypa, 9 — 6;ok kepBanHs, 10 — kapnanoBuii miasic, 11 — reaepatop

MTHEBMATUYHOI TSTH, 12 — IpUCTPOi sl BUMIPIOBaHHS KyTa
Robot  Power Gas

body \ Supply
Hydraulic
unit ’ o
Drive

of rotation

Puc.2. — 3D moxens kpokyro4doro pobota mo nateHty Ykpainu Nel21432 [9]

[IpononoBanuii minxing cuHtesy MPJIO no3Bonsie 3a paxyHOK 3MEHIICHHS CyMapHOi
MOTY)KHOCTI TIPHUBOJIIB 34YEIUICHHsI MPOMOPIIMHO 3MEHIIUTH Bary po0OoTa, a 3BIIbHEHUU
EHEPreTUYHUN pecypc HANpPaBUTH HA MiABUIICHHS €()EKTUBHOCTI BUKOHAHHS SK TPAHCIIOPTHUX,
TaK 1 TEXHOJIOTIYHUX OTepallii, Mo BUKOHYIOTHCS POOOTOM y pI3HUX 00JIACTSAX MPOMHUCIOBOCTI,
3/IIiICHEHH] PO3BIAYBAIBHIX Ta ONMEPATUBHUX 3aXO1B BiiCHKOBOTO NPU3HAYCHHS.
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BJIOCKOHAJIEHHSI KOHCTPYKIIIA 35IPHUX PI3IIIB JIJIsI TPOPI3AHHS
I'VIMBOKUX ITA3IB TA BIIPI3AHHSA HA BA’KKUX TOKAPHUX BEPCTAX

[linBuieHHs] TMPOAYKTUBHOCTI MEXaHIYHOI OOpOOKM Ha BaXKMX BEpCTaTax OOMEKYEThCS
JeSIKUMU TEXHOJIOTIYHUMH OTepallisiMi, OJHUMHU 3 SKUX € TpOpi3aHHS TIIMOOKUX Ta3iB Ta
Bipi3aHHsl 30IpHUMH BIAPI3HUMHU PI3IAMHU. 3a3HadyeHi omepailii SBISIOTh COO00K HEBUIBHE
pi3aHHs, 10 XapaKTEPU3YEThCA NESIKUMHU OCOOIMBOCTSAMH. [HCTPYMEHT MpaLio€e 31 3HAYHUMHU
MUTOMMMH HaBaHTa)XEHHSIMM Ha pi3alibHI Jie3a B YMOBaX YTPYAHEHOTO BIABOJY CTPYXKKH, IO
MIPUBOJIUTH 10 BEJIUKOI KITBKOCTI TOJIOMOK Pi3aJbHUX TUIACTHH.

3 METOI0 BIIOCKOHAJIEHHS KOHCTPYKIIH 301pHUX BIAPI3HUX PI3IIB JJIsI BAXKUX BEPCTATIB,
MPOBOAMIIMCS AHANITHYHI Ta EKCIEePUMEHTANIbHI JOCHIIKCHHS HaIpyXeHO-Ie(OpPMOBAHOTO
cTaHy 30IpHUX KOHCTPYKIIIM BIAPI3HUX PI3MIB Ta iX IWHAMIYHMX XapakTepucTuk. Ha minacrasi
pe3yabTaTiB TOCTKEHb OyIn po3po0sIeHi HOBI KOHCTPYKIIii 30ipHOT0 iHCTPYMEHTY, IO MaroTh
M1 IBUIIIEHY MIITHICTD 1 )KOPCTKICTIO BY3Jy MEXaHIYHOTO 3aKPIMJICHHS Pi3aJIbHUX €JIEMEHTIB.

Ha pucynky | nHaBeneHuii npukiaj 30ipHOTO IHCTPYMEHTY JUI NPOpPi3aHHSA TTIMOOKUX Ta3iB Ta
BIpI3aHHSA Ha BaXKWX Bepcratax [3]. 30ipHU BIAPI3HUMA pi3elb CKIANAETBCA 3 PDKYUYOrO
KJIMHOBOTO eJeMeHTa | i Koprycy 2, mpudoMy OrmopHa i nmpuTHckHa V - moxiOH1 OIMyKIIi MOBEpXHI
KJIMHOBOTO T1a3a KOPIYCY CKOIIEHI BITHOCHO CBOiX TBipHHX. Haxummu ¢, ¢ CKOUICHUX AUTHHUIID
OTIOPHOI 1 MPUTHCKHOI MMOBEPXOHb BITHOCHO CBOIX TBIPHUX BHKOHAHI MPOTHJIEKHO CIIPSIMOBAHHMHU.
Hanpsimok kyta Haxuimy ¢» CKOIIEHOI TUISTHKH TIPUTHUCKHOI MIOBEPXHI, IIO/0 ii TBIpHOI, BUKOHAHHIA
CIMIBIAIAl0YUM 3 HAIIPSMKOM KyTa ¢ 3aKJIMHIOBaHHSI KJIMHOBOT'O 11a3a KOPITYCY.

Puc. 1 — Koncrpykiist 30ipHOT0 BiApi3HOTO i3l AJIsl BXKKHX BEPCTATIB
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