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Carried out research of processes of cutting of polymers in drilling deep holes. Defined cutting
forces, deformation of a drill and a polymer material in the environment of Solidworks.
Key words: drilling, deep hole, the power of cutting, deformation.

B mpakTHke CEepBHUCHOrO OO0CTY)XKMBaHUS
CIIO)KHOM OBITOBOM TEXHWUKH, HPOMBIIUICHHOTO
TEXHOJIOTMYECKOro 00OpYIOBaHHUA M Pa3HOOOpa3-
HBIX CTAaHKOB HEOOXOAWMO BBITIOJHSATH TakHe Orle-
paunmu, Kak cBepjieHHE OTBEPCTHH B IIacTMaccax.
Oco0eHHOCTh  00pabOTKM  TEPMOIIACTHYECKUX
MOJIMMEPOB, B YaCTHOCTH MOJIHMAaMHJIOB, 3aKJII04a-
ercs B TOM, YTO OHHM O0JIaJalOT MOBBIIIEHHON aj-
re3ueil K MeTajulaM Ipy NOBBIILIEHHBIX TEMIIEpary-
pax. DTo HaKpaJpIBaeT CBOM OTIEYATKH Ha TEXHO-
JIOTHIO BBINIOJHEHUS OIlepanuil JIe3BUHHON o0pa-
0otku orBepcTuid. OCOOYIO CIOKHOCTH MPENCTaB-
nsier 00paboTka riyOokux orBepctuil. Cepiio mo
CPaBHEHMIO C JPYTUMH PEXYIIMMH WHCTPYMEHTA-
MH paboTaeT B JOBOJBHO TSDKENBIX YCIOBHUSX, TaK
KakK IPY CBEPJICHUU 3aTPYAHSETCS OTBOJ CTPYKKU
Y TIOIBOJI CMa304HO-0XJIAXKIAIOIIEH KUAKOCTH.

B cnpaBouHoil nuTepatrype mo BBIOOpY pe-
JKUMOB PE3aHusl OAIOTCS PEKOMEHAALIUHU ISl BBI-
0opa moAayu U CKOPOCTH pe3aHusl sl CBEPI AU-
MeTpoM Oonee 5 MM. B Toxe Bpemsi B COBpeMeH-
HOM O0OOpYJOBAaHMM YAacTO BCTPEYAIOTCS KOH-
CTPYKLIUU JIeTalleil UMEIOIINX ITyOOKHEe OTBEPCTHS
or 2 no 5 MmM. Ha mpaktuke mpuxoauTcst moadu-

paTtb PEeKHUMBI PE3aHUsl SKCHEPUMEHTAJbHO, UTO
MPUBOIUT K MOSIBICHUIO Opaka U CHUKEHHUIO CPOKa
CITY>KOBI H3/IEIHA.

O06paboTka OTBEpCTHIA JE3BHUHBIM HHCTDY-
MEHTOM BBI3bIBacT B 0OpaldaThIBaeMOW AeTanu I0-
BBILLICHUE TEMIIEPATypPhl U KaK CIEACTBHE BO3HHK-
HOBEHHE HANPSDKCHUH M COOTBETCTBYIOLIUX Iepe-
MelleHni. B coBpeMeHHON nuTepatype UMETCs
paboThl MOCBSIIEHHbIE BOSHUKHOBEHUIO TEpPMHUYE-
CKHMX HampsbkeHuil B Tepmoruiactax [1,2,3]. Dtu
paboThl MOCBSILEHBl W3YYEHHUIO M BIHMSHUIO OCTa-
TOYHBIX HANPSHKEHUH B TOHKUX AHTU(PHUKLUOH-
HBIX TOKPBITUAX W3 HANOJIHEHHBIX U Moaupuuu-
POBaHHBIX MOMMAMUIOB. lIpHBOAATCS METOIUKH
pacuera BeJIMYMHBI HANpsHKEHUH. B HaydHBIX Tpy-
nax [4,5,6] mpuBOIATCS METOAMKA SKCIIEPUMEH-
TaJBHOTO HCCIIEIOBAHUS HW3HOCOCTOMKOCTH IIie-
TOYHOTO BOpC@ BBHIMOJIHEHHOTO U3 IMOJUIPOINIIe-
HOBOT'O MaTepHaja U cIelaHa IOMNbITKa onpezesne-
HUSl CHJIOBOTO B3aMMOJECHCTBUS LIETOK KOMMY-
HaJIBHBIX MAIlUH C JOPOXHBIM MOKphITHEM. OO-
LIMM 71 3TUX paboT SBJISIETCS TO, YTO OHU IOKa-
3bIBAIOT, HACKOJIBKO CJIOXHBIE IMPOLECCH IPOUC-
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HccaedosaHue npoyeccos pe3aHusi hpu obpabomke 24y60Kux omseepcmuil 8 N0AUMEPAX

XOAAT B TOJHMMEPHBIX MaTepuanax IoJx BO3Iei-
CTBHEM CHJIOBBIX (DaKTOPOB U TEMIIEPATYPHI.

HccnenoBanue mpoueccoB pe3aHus Ipu Jies-
BUHHON 00paboTKe TIyOOKMX OTBEPCTHH oOcCy-
LIECTBIISIIIOCH Ha MOJCPHU3UPOBAHHON YCTaHOBKE,
onucaHHoi B padore [7]. st uccnenoBanumit Obum
nogo0paHbl Clenyone MaTepHalbl: MoaruaMus 6
— OJIOYHBIH; MoTMaMuA, MOAW(QUIMPOBAHHBIN MO-
POIIKOBBIMH METAJIAMH U YTJIEPOJHBIM HaHOMA-
tepuasioM Cgp M ¢TOpomnacroMm. dropomnact uH-
TEpEeceH TeM, YTO OH oOyiajjaeT CTaOMIbHBIMU 3HA-
YeHUSIMH KO3 PUIMEHTa CyXOro TPEeHHUs B LIMPO-
KOM Jiara3oHe TeMIepaTyp. JTo Mo3BoJisieT Oonee
TOYHO ONpENeNuTh PadoTy, CBI3aHHYIO C pPE3aHU-
eM MOJIMMEpPA U CUJIbI TPEHUS JIEHTOUEK O OOKOBYIO
MOBEPXHOCTH OTBEPCTHH.

OCHOBHBIMH 3JIEMEHTAMH DPE3aHUs IpH
CBEpJICHUM SIBISIIOTCA. CKOPOCTh M TNyOMHa pe3a-
HUS, ToAava, TOJNMIMHA W IIMPUHA CTPYXKH. B
mpolecce dKCIepuMeHTa (UKCHpoBajach TeMIIe-
paTypa cBepiia, MMoJUMepa W BeIWYMHA TOKa, MO-
TpebnsieMas ~ JJIeKTpoABHraTteiaeM.  BemuunHa
HanpsDKEHUs], ToAaBaeMasl K 3JIEKTPOJBHIATENIO,
UL Ka)KIOro OIBITAa OCTaBalach MOCTOSHHOM Ha
MPOTSDKEHUH BCEro 3KCIepUMEHTa. JTO obecneyu-
BaJIOCh MCTOYHUKOM IMOCTOSHHOT'O TOKa CO BCTPO-
CHHBIM CTAa0MJIM3aTOPOM. YCHIIME TOAa4Yd ObLIO
47,5 H.

Bo BpeMs 3KCIIEpHMEHTOB PErHCTPUPOBA-
JIUCH 3HAYCHUS TOKA, MOTPEOIISIEMOr0 JIEKTPOIBU-
rareneM. [lokazaHust oundpoBBIBaINCH MYJIBTH-
METPOM, COBMECTHMBIM C IMEPCOHANBHBIM KOMIIb-
I0TEPOM W 3alHChIBAJIUCh B Buae Excel — daiina.
OOHOBPEMEHHO 3alMChIBalach OCIHIUIOTPaMMa,
npeacTaBieHHas Ha puc. .

Pucynok 1. OcumiiorpaMmma cujl pe3anust

OnBITE TPOBOAUIUCH CO CBEPJIAMH JHAMET-
poMm - 2 mMm. ['myObuna cBepneHus coctaBisiia 12
MM. YacToTa BpalleHUs IIMUHJENSA Obuta (hUKCH-
pOBaHHON W uMena cienyromue obopots: 180,
420, 780, 1020 u 1380 06/MuH.

120.00

100.00

Ckopocth pe3anus V - mMyTb nepeMerieHus
pexyleld KpOMKH CBepia OTHOCHUTEIbHO oOpada-
THIBAEMOM 3arOTOBKH B €IWHUILY BPEMEHH - OIpe-
nensiercs mo gpopmyie:

_nDn
1000
rae: V — ckopocTh pe3anus, M/mMuH; D — nuamerp
cBepsia, MM; N — dYacToTa BpalleHUs CBepia,
00/MHUH.

OmnbIT yCIOBHO pa3feisuii Ha JBa dTama. Ha
MEPBOM IPOUCXOIMIIO 3aryOJICHE CBEpIIa 3a CUEeT
CO3/1aBaEMOI'0 OCEBOT'0 YCHUJIUS, U OCYIIECTBIISLICS
MPOLIECC CBEpJICHUS TJIABHBIMH OOpPa3yIOLIMMH
PEXYLIIMMH KpOMKaMH cBepiia. Pexxumel pesanus
MOJJICPKUBAINCH TAKUMH, IIPU KOTOPBIX YyJAaJeH-
HBII MaTepuai umen GpopMy CIMBHOHN cTpyxku. Ha
BTOPOM 3Tale OCEBOE MEpEeMEIeHHEe CBepiia Ipe-
Kpamaiock, 1 B paboTe ydacTBOBaJM OOKOBBIE
JICHTOYKHU CBepiia. 3a cueT peHusi JeHTO4eK o 0o-
KOBBIE CTEHKH OTBEPCTUS IMPOMCXOJHJI Harpes
CBepJa U MaTepuaa.

B ycraHoBke ans MCCIeNOBaHUN IPHUBOAA
LIMAHAENS OCYLIECTBISIETCSl 3JEKTPOABUraTeIeM
MOCTOSHHOTO TOKa. JTO TO3BOJSIET OIPENeTUTh
MOIIHOCTh 3aTPauyrMBaeMyl0 HENOCPEACTBEHHO Ha
pe3aHue TOJIMMEPHOro MaTepuaia. 3Has IJIHHY
CTPYXKH MOXXHO ONPEACIUTh BEIWYMHY PabOThI
3aTpaynBaeMON Ha pe3aHUe M KaK pe3ysbTaT CHILY
pesanusa. Ha puc. 2. mpencraBiieHa 3aBUCHMOCTh
W3MEHEHUS! CHIIbI Pe3aHusi OT YacTOTHl BpallleHHs
LIMAHAEIS.
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Pucynok 2. 3aBucumocTb CHIIBI pe3aHus A1 (To-
poriacta 4J1 oT YacTOTHI BpalleHUsI IINHH/Ies
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A.A. Conosves ,A.B.Haymos, A.B.Cmykau

Pe3ynbTaThl TpPOBEICHHBIX SKCIIEPUMEHTOB
no3Boiwin B cpeae B Solidworks momyunts kap-
TUHY 1€ (opMaliu CBepia, MPEICTaBICHHYIO Ha
puc.3, ¥ MOJIMMEPHOr0 MaTepuala MoKa3aHHOro Ha
puc.4.
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Pucynok 2. lepopmanus cepJia
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Pucynok 3. leopmanysi monmMepHOro Mmatepuaia

Jns HariasgHOCTH BeNMYMHA JedopMaruu
Ha pUCYHKaX yBeIWYeHa.

AHaM3 MOJYYEeHHBIX PE3YJIbTATOB MO3BOJIS-
eT clenaTh BBIBOJ O TOM, YTO HAWOONBIINAM Je-
(hopmooOpazyroras
4acTh CBepia W OONACTh TOBEPXHOCTH Hayaia

¢dopmanusM  TOABEpIKEHA

CBEpJICHUS.
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