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JTOCJIIKEHHA JE®OPMAIIIL CBEPAJIA B TPOIECI CBEPJIJITHHA
OTBOPIB B METAJIAX 13 3SMIHHOIO TBEPAICTIO

A. Diachun, Ph.D., Assoc. Prof.; I. Yakym, Ph.D.; Yu. Kapatsila Ph.D., Assoc. Prof.
THE RESEARCH OF DRILL BIT DEFORMATION DURING THE HOLES
DRILLING PROCESS IN METALS WITH VARIABLE HARDNESS

Hedopmariiss cBepajiia B MPOLEC] CBEPMIIHHS HA BEPTHKAIbHO-CBEPIIHIBHOMY
BEPCTAaTl MPU3BOANTH IO BUHHUKHEHHS HETIPUITYCTUMHUX BIIXHIIEHb AlaMeTpiB 0O0podieHHx
OTBOPIB, TOMY JOCTIIKEHHSI LIbOTO MPOLIECY € BAKIIMBOIO 3ana4ero. OCHOBHUMH NMPUYHHAMHI
nedopmariii cBepaiia €. HENOCKOHANICTb KOHCTPYKIIi 1HCTPYMEHTa, HOro pLKY4YHX 1
HANpaBJSIIOYNX €JIEMEHTIB, HENpaBWIbHA IOAa4Ya IHCTPYMEHTY Ha IMOYaTKy CBEPAJIIHHS,
HETpaBWJIbHO BUOpaHI peXXMMHU Pi3aHHS, HEOTHOPIIHICTh MaTepiany oOpoOIroBaHOl neral,
BTpaTa CTIHKOCTI CBepHJia B MPOLECI Pi3aHHS;, HEOMHOPITHE 3aTYIUICHHS PIKYYHX KPOMOK
CBEpIa.

[Tepii Tpu NPUYMHU HOCSITH CUCTEMATUYHUHN XapakTep 1 MOXKyTh OyTH JIETKO YCyHEHI.
Pemra mpuumH moTpeOyIOTH OLIBII AETATBPHOIO BHBYEHHS, TOMY IIO iX TOsSBa HOCHTH
BUMNAAKOBHH XapakTep.

B mpoueci excrepuMeHTaIbHUX AOCHIKEHb IMONEPEYHUX CIYe€Hb JAeTaji B MICL
OTBOPY BCTAHOBJIEHO ICHYBaHHS CTPYKTYpPHOI HEOIHOPIAHOCTI Marepially, 30KpeMa HOro
TBEPIOCTI, SIKa 3AJEKUTh Bif criocoly (HopMyBaHHS 3arOTOBKHM Ta TEPMOXIMIYHOI OOpOOKH.
[TonepeuHa pi3HOTBEPIICTh 3arOTOBKMU Y MICLI CBEPUTIHHS OTBOPY 3aJI€XKUTh BiJl BILTUBY
JEeTYIOUNX €JIEMEHTIB, & TAKOX BiJl TPali€HTY TBEPAOCTI 3arOTOBKHU B3[IOBXK Bicl OTBOPY. Yum
OlMpIIMHA  TPafi€eHT TO3[OBXKHBOI TBEPHOCTI, THUM Oljbpla MOMEepeYyHa pPI3HOTBEPAICTD

saroroskn AHRC = HRC, - HRC, ne HRC, HRC, - BinmosinHo HaiiGinbiua i HaiimeHIma
TBEPICTh 3arOTOBKH HA OJIHIH IUIOLIHHI, IO MEPIEHANKYJISIPHA BiCl OTBODY.

Bkaszani BuIEe NMPUYMHM NMPHU3BOIATH A0 BUHUKHEHHS HEBPIBHOBAXKEHOI paaiasibHOI
CWIN pi3aHHS AP, , WO MIACHIIOETCS M€ OCbOBOI CviiH pizaHHs F,. B Hacmigok 4oro
B11OYBatOTHCS MPYKHI nedopMartii oci ceepaiia Ta po3douTTs 0OpoOIOBAHOTO OTBOPY.

Jlns cBepmia MpU CTATHYHOMY HaBaHTAXXEHHI Mu(pepeHIianbHe PIBHSIHHS MPYXKHOL
niHili nedopmarii Mae HACTyITHUN BUTIISI

2, ! 1 ((HRC. ~HRC. )-(H —(x+C
fo:fAPydx‘” k, s Im;n)( o ))+HRCm kyy drde-Py, (1)

EI

ne £ — Monynb MPYKHOCTI Martepiany cBepaya, / — MOMEHT iHepuii MOmepedyHoro nepepizy

cBepaia B pobouiii uacTumi; K, - KoedilieHT, Kl BPaxOBy€e BILIHB TBEPHOCTI MaTepiamy
noBepxHi OTBOPY Ha ioro omip aebopmamii; K, - koedimient, skumii BpaxoBye omip
nedopmaiii marepiany nosepxui orsopy, [IRC,_ . - makcumanbHa TBEpAiCTh MOBEPXHI

o6pobmroBaHoro oreopy B3mosxk Bici x; HRC . - wmimiMageHa TBepHiCTh MOBEpXHI

00po0IFOBAaHOTO OTBOPY B3AOBK Bicl X, H — rmubuna orBopy; (' — BiJIbHA YaCTHHA CBEPIJIA,
/ — now:xuHa cCBEpIIIA.
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Ockinbku nudepeHmianpHe piBHAHHA (1) € OOCHUTH CKJIAOHUM, MPOBEACHO HOro
TOYHUH PO3B’A30K 32 HONOMOTIOI0 YHCIOBOrO METOAY. Pe3ynbratu po3s’s3Ky NPEACTaBICHO Y
BUTIIsIA rpadikis Ha puc. 1.
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Pucynok 1 — I'padiku 3anexHOCTI BeTHUUHU Aedopmaii cepia aiamerpom 10 mm
OOBKHHOK /=100MM B TIpOIIeCi CBEpIJTIHHS B CTaJl:

1) HRC_ =43, HRC.. =35.2) HRC, =38 HRC . =35

B mpomeci ekcmepuMEHTANbHUX JAOCHIIKEHb BCTAHOBJIEHO, IO JAWHAMIYHI
XAPAKTEPUCTHKH TPOIECY CBEPIJIIHHS TAKOXK MAlOTh BIUIMB Ha BeNWYHHY Aedopmarii
cBepIyIa, TOOTO € AOUIJIBHUM JOCIIPKEHHSI MOMEPEYHUX KOJIMBAHb CBEPUIA. 3 Li€I0 METOK Ha
OCHOBI PO3pPaxyHKOBOI CX€MH, B SIKiii BpaxOBaHE 3MiIHHE 3HAYEHHS TBEPAOCTI MaTepiajy Io
BCiil ruOuHI 0TBOPY, nu(epeHLiaNibHe PIBHSAHHS PyXy €JIeMEHTa CBEPAJIa TOBXKHHOK dX Mae
BUTJISI

1 2
—P sin6, — %dx + [[g + Zidxjsin 0, +o’ ym(x)dx + AP, dx — Iq(HRC,y, x)dxdx = m(x) Z—i/dx , (2)
X t

ne P, - ocbOBa CHJIa pi3aHHS, AP, - HEBPIBHOBA)KEHA pajiajibHAa CHJIA PI3aHHS, Q(X) -

nepepizyrde 3yCHILIs, m(x) - MIOTOHHA Maca CBEpJJIa B3OBXK BICI X, ® - MOCTIHHA KyTOBa

yactota obepTraHHs cBepasa, 01 — KyT Haxwiy, sIKHH yTBOprO€ 3 Biccro Ox AOTHYHA OO
cepenHbOl JIiHII HOPMaJBbHUX TepepisiB CBEpUa 3 KOOPAUHATOK X; 02 — KyT HaxXwiy, SIKMA
yTBOPIOE 3 Bicclo (Ox JOTUYHA 1O CEePedHBbOi JiHIi HOPMaJbHUX TIEpepi3iB CBepaIa 3

KOOPIUHATOIO X-dX; CI(HRC, Y, x) - omip nedopMariii MOBEPXHI OTBOPY.
ITicst mepeTBOpeHHs! PiBHAHHS (2) OepKAHO:

84 82 62

8xJ4/ *h axf az{ ' @)
Po3p’si30k  mudepeHianbHOro piBHAHHSA (3) TNPOBENEHO TMOEJHAHHSM METOMIB

pO3IUIEHHS 3MiHHUX Ta 4YHcenbHOro Merony Pynre-Kyrra. PiBHsHHA (3) 3am0BOJNBHSE

1
—-EI +032ym(x)+APy —Iq(HRC,y, x)dx =m(x)

OITHOPIHI TPaHUYHI YMOBH: y(O,t ) = 0; y(ul , t) =0 ta nouarkosi YMOBH: y(x, O) = O;
V'(x,0)=0R, ne R - paniyc cBepana, Ll - koeili€HT JOBXKHUHH, IO 3aJIEXKUTH B1Jl CIIOCOOY

3aKpITUICHHS] CBEPJIa, TPHU I[bOMY JTOOYTOK W o IpuBeleHa JOBXKHHA cBepaja. Pesynpratu

PO3B’SI3KYy TPENCTaBJICHO y BHUIIAAI rpadikiB, 13 SKUX MOXKHA MOOAYHUTH, MO 301IbIISHHS
JIOBXKMHH CBEPANA / Ta pamiabHOl CHJIM PI3aHHS Ap, TIPU3BOIMTDL NO 3POCTAHHS BEIMYUHH

nedopmariii cBepia Ta po3OUTTS OTBOPIB.
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