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ExcriepuMeHTalbHE JTOCTIIKEHHS 3aJIeKHOCT1 CTIMKOCTI

IHCTPYMEHTY BIJI 1HTCHCHUBHOCTI OXOJIOJKCHHS 1
PEXKUMIB pi3aHHS

VY crarTi npeAcTaBlCHO EKCHEPUMEHTAIBHE JOCIIUKEHHSI 3aJIe)KHOCTI CTIMKOCTI 1HCTpYMEHTa BiJ
KUTBKOCTI MaCTHIIBHO-0XOJIOKYBAIBHOI PIIMHY 1 BUTPAT MOTYKHOCTI TIPU CBEPITiHHI CBEPUTaAMH 31 3MIHHUMH
OaraTorpaHHUMH IDIACTHHAMH, IO TO3BOJHUTH 30UTBIIUTH TEPioJ CTIHKOCTI 1 3MEHIIUTH BUTPATH TOTYXXHOCTI
TIpU BUKOPUCTAHHI OaraTorpanHuX 3MiHHHUX IUIACTHH.
nepioj crifikocTi, mogaya iHCTPYMeHTY, YUCJI0 00epTiB, AiaMeTp, MaTepiaj 3MiHHUX IUIACTHH, MAaCTHJIbLHO-
0X0JI0[’KyBaJIbHA PiIuHa
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3KCHepHMeHTaHBHOC HccaeI0BaHUE 3aBHCHMOCTH CTOMKOCTH HHCTPYMEHTA OT

NHTEHCUBHOCTHU OXJIAXKICHUSA U PEKUMOB PEe3aHUS

B cratee mpencTaBiieHO SKCIEPUMEHTAIBHOE HCCIEJOBAHME 3aBUCHUMOCTH IEPUOJA CTOHKOCTH OT
pacxola CMa304YHO-OXJTXKMAIOMICH JXKUIKOCTH W 3aTpaudBaeMOW MOIIHOCTH TpPHU CBEPICHUU CBEpPIJIAMH C
CMEHHBIMH MHOTOTPAaHHUMH TUTACTHHAMHE, YTO IIO3BOJUT YBEIHYUTH IIEPHOA CTOMKOCTH W YMEHBIIUTH
3aTpavrBaEMOIO0 MOIIIHOCTH MPH MCIIOIH30BAHINA MHOTOTPAHHBIX CMEHHBIX IIJIACTHH.
NMepuoJ CTOMKOCTH, MOJAYa HHCTPYMEHTA, YHUCJIO0 00OpPOTOB, JAMAMETP, MATEepHaJl CMEHHbIX IJIACTUH,
CMAa304YHO-0XJIAXKIAI0IIAS JKHIKOCTh

IMocranoBka mpoOJjemu. CBepAsiHHS NPHU3HAUEHO I OJEPXKaHHA B CYLIIbHOMY
MeTajl TIyXuX Ta HACKpI3HUX OTBOpIB, m0 BiamoBigaroTh 11-14 kBamiTeTaM TOYHOCTI,
mopcTkocTi Ry50...R312,5 1 BipizHAIOTHCS

- 3MIHOIO MIBHJIKOCTI Pi3aHHS MO TOBXHHI pi3aabHOi KpOMKH Bil O 10 Vimax;

- YTPYJIHEHHS BUAAJICHHSAM CTPYKKH,

- HU3BKOIO )KOPCTKICTIO IHCTPYMEHTY.

VY mpoueci CBEpUIIHHSA KOHCTPYKUIMHHMX MarepiajiiB iHCTPYMEHT 3HAXOJUThCSA MiA
JI€I0 3HAYHKMX OCHOBUX CTUCKHUX cUil Py Ta kpyTtHoro momenty M, . I1i pakropu nimiTyroth

oOpaHl peXMMHU pi3aHHSA 1 € OCHOBHHMH IIPH PO3TIISAAlI KOMIUIEKCY OOMEXEHb y 3aBIaHHI
ortumizarii [1, ¢.59].

31aTHICTh  pI3aJIbHOTO  IHCTPYMEHTY 30epiratv mpaule3laTHICTh  Ha3UBAa€TbCA
CTIMKICTIO, @ Yac, MPOTITrOM SIKOTO IIe BiZIOYBAEThCS, — MEePioJioM CTilkocTi [2, ¢.117].

AHami3 ocTaHHIX J0CaiKeHb Ta mnyOJaikamil. AHami3 OCTaHHIX JOCIIKEHBb
MoKa3aB, IO TPU CBEPUIIHHI OTBOpIB CBEpAJaMH 31 3MIHHUMM OaraTorpaHHUMHU
IUTACTUHKAMM CTIHKICTh 1HCTPYMEHTY B BEJIUKOI MIpOIO 3aJ€KUTh BiJ 1HTEHCHUBHOCTI
OXOJIOKEHHS B 30Hi1 pizanns [3, ¢.47], [4, ¢.62].

BusnaueHHs HEOOXIHOI KUTBKOCTI OXOJIO/KYBAJbHOI PIAUHU JAa€ MOXKIUBICTD
30UTBIIIEHHS CTIMKOCTI PIXKYy4OT0 IHCTPYMEHTY.
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IMocTanoBka 3aBaaHHsl. MeTOO POOOTH € EKCIEPUMEHTAIbHI JOCTIKSHHS 100
HEOOXITHOI KITBKOCTI OXOJIOJKYBaJIbHOT PIAMHU JUTsI 3a0e3MeueHHs] MaKCUMaJIbHOT CTIMKOCTI
IHCTPYMEHTA, 10 JTO3BOJUTH 3MEHIIUTH BUTPATH Ha 1HCTPYMEHT 1 3MEHIIHUTH COOIBapTICTh
BUTOTOBJICHOT npoaykii. [Tpu oMy HeoOXiTHO (POpMYBaHHS TEXHIYHUX OOMEKEHb!

1) 0OMeXeHHS BIJHOCHO Pi3abHUX MOXKIMBOCTEH (IIBHAKOCTI pi3aHHs) IHCTPYMEHTY;

2) 0OMEKEHHSI BITHOCHO MOTYKHOCTI BEpCTATa;

3) oOMesKeHHSs BiIHOCHO MIIHOCTI MEXaHi3My I10/ja4i BepCTaTa;

4) 0OMeKEHHSI BIIHOCHO MIITHOCTI IHCTPYMEHTA,;

5) 0OMeKeHHSI BITHOCHO KOPCTKOCTI IHCTPYMEHTAa,

6) oOMekeHHs, 110 BU3HAYAIOTHCS KIHEMaTHKOIO BepcTara.

Jnst O611bmocTi BUPOOHMUYMX CHUTYyaIlil, KOJM B PO3paXxyHKaX BHUKOPHUCTOBYIOTHCS
3HAYEHHS EKOHOMIYHHUX IMEpioJiB CTIMKOCTI I1HCTPYMEHTY, $K IUIbOBY (YHKIIIO CHiJ
BUOMpaTH HaliMeHIINI ocHOBHUH 4ac t,. BusHauaerscs t, 3a gpopmyoro [1, c.61]:

ty = , (1)

ne L — rmubuna otBOpY, MM;
N — yKCIiio 00EpPTIB B XBUIJIMHY, xB.

S
0 — mojrava 3a oJuH 00epT, MM/00.
3aJIeKHICTh TEpIOay CTIMKOCTI BiJ IMIBHAKOCTI pi3aHHSA OMHUCYIOTH CTYIIEHEBOIO
¢yskiero [2, ¢.118]:

T @

ne T — CTIMKICTh IHCTPYMEHTA,

M — TMOKa3HWK BIAHOCHOI CTIHKOCTI, SKMH XapaKTepu3y€e BIUIMB IIBHIKOCTI Ha
CTIHKICTBh 1HCTpyMeHTYy ans cruiaBiB rpynu TK m=0,2...0,33; mns crmasie BK m=0,2...0,4;
mBHIKOpizanbHuX craieir m=0,1...0,33 [2, ¢.119];

(1 — mocTifiHa BeTMYMHA, sIKa 3aJICKUTH B1Jl yMOB 00pOOKH;

V — WBUAKICTH pi3aHHS MM/XB.

Buxknan ocHoBHOro Marepiajgy. ExcrmepuMeHT TpPOBOIMBCS HAa  BEpCTari
Oo6po6umoBansanii Lentp SPACE TURN LB 3000EX ¢ipmu ORUMA. B sxocTti pixkydoro
IHCTpYMEHTY OyJI0 BUKOPHUCTAHO CBepjyia 31 3MIHHUMHU TUIACTMHAMH HACTYyIHUX JlaMeTpiB
@20, @24, @28 pipmu SEKO [5, ¢.29], [6, ¢.35], [7, c.42].

B sxocti oxomomkyBanbHOI piguHU Oysia BHUKOPHUCTaHAa BOJSHA MAaCTHIIBLHO-
OXOJIO/KyBaJlbHa pinuHa AkBoOJ -6,5 -20% emynbcis, sSika aHanoriyHa 3apyOiKHUM MapKam
(Kactpon — Himeuunna, [inninnari — CIIA, Hinepnanan) [8, ¢.146], [9, ¢.51].

Jns  3aMipy BUTpaT OXOJOJPKYBajdbHOI PpIIMHU BHUKOPUCTAHO BOJOMIp, SIKHIA
BMOHTOBAHMI B CHCTEMY IOJadl OXOJIOJKYBAaJIbHOI PIIUHHU 1 CEKyHAOMIp s (iIKCyBaHHS
qacy nepiogy CTIMKOCTI.
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Pucynox 1 — Bepcrat — O6pooatoBaibhuii Lientp SPACE TURN LB 3000EX

Pucynok 2 — Cepao 31 MIBUAKO3MIHHAMH IUTACTHHAMUA Pucynoxk 3 — JIiumibHUK BOJH 1 CEKYHIOMIp
toicepeno: [5, 6, 7]

IMposeneno 10™ pasoBe BUMIpIOBaHHS BUTPAT OXOJIO/DKEHOT pIAMHM 1 TIepiomy
CTIMKOCTI, @ TaKOX MOTY>KHOCTI 32 KOKHUM 3 PEKUMIB pi3aHHs 1 NPOBEIEHUN pO3paxyHOK
CepeHbOTO 3Ha4yeHHs. Po3paxyHku OynM BUKOHAHI 3a HIDKYE BKa3aHUMH (OpPMyJIaMH i
Ipe/CTaBJIeH] B TAOJIMYHOMY BapiaHTI.

[Monaua iHCTpYMEHTY BU3HAuYaeThes 13 3anexHocrti [10, ¢.8]:

S, =C,-d”, ©)

ne C, i Z, — noka3uuku ob6podmoBanoro marepiany [10, c¢.18].
YacToTa obepTaHHs MIMHHAETS BU3HaYaeMo 3 3ajiexnocri [10, ¢.8]:

C .(KHBVJZV
"\ HB
— 4

g (4)

Z, | K,z — mokasHuku o0pobroBaHoro marepiainy [10, ¢.18].

v v

n=

ne C
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[[IBuaKicTh pi3aHHS BU3HAYAEMO 32 (DOPMYIIOHO:

zdn
_ 5
" 1000 ©)
ne d — niamMeTp cBepuia B MM.
Tabmuns 1 — [Tokasauku 0OpoOIIOBAHOTO MaTepiamy
O6pobroBanuii MaTepia C, Z C, Z, Kigy
Craib koHcTpykmiHa | 0,011 0,75 63600 0,34 130
neroBaHa 40XDA
Cranb KoposiitHocTiika | 0,014 0,66 54060 1,34 210
03X18H11
YasyH cipuit CU25 0,005 1/0 51830 1,23 265
Iicepeno: pospobneno asmopom
PesynbpTatn BUMiproBaHb 3aHECEHI 10 Ta0II. 2.
Tabnuus 2 — Pe3ynbraTi BUMipIOBaHHS
Hiametrp | Ilomawa | LlIBuukicTh Ob6eptu KinbkicTh [Tepion Butpauena
cBepyIa So Vv n BUTPAYEHOTO | CTIMKOCTI | TOTYXHICTh
d mm MM/06. MM/XB. xB.} MOP n./x8. T, xB. N, kBT.
1 2 3 4 5 6 7

St S V1 \2 n, n, 01 02 T1 T N1 N,

@20 |0,12 (0,28 | 175 | 226 | 2800 | 3600 | 10 32 129 1123 | 9 21

@22 |0,14 (0,32 | 155 | 199 | 2060 | 2650 | 13 38 132 | 126 | 15 34

@28 |0,16|0,36 | 138 | 176 | 1570 | 2010 | 15 45 135 | 129 | 23,5 | 52,9

Lwcepeno: pospobneno asmopom

[IpuBogumo rpadik BUTpAT MaCTHIIBHO-OXOJO/KYBAJIbHOI pIAMHU 1 rpadik
3aJIeKHOCTI BUTpAT MOTYKHOCTI BiJl liaMeTpa cBepuia 1 mojaui.
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PucyHnok 4 Butpatu MacTHIIEHO-0XO0JIOKYBAIBHOI PiANHH Pucynox 5 I'padix 3anexHoCTI BUTpAT
IDicepeno: pospobneno asmopom MTOTY>KHOCTI BiJI JliaMeTpa cBepa i

rnojayi
Jicepeno: pospobneno agmopom

BucnoBok. IIpoBeneni ekcrniepuMeHTadbHI JOCHIKEHHS TOKa3ald, IO 3aBIsSKH

moja4i MacTUIbHO- oxonomlcyBaanoi' PILAMHM B 30HY pi3aHHS 3MEHIIYEThCS KOSPIIIEHT TepTs
1 BMEHIITY€THCS TEMIIEpPATypa B 30HI Pi3aHHS 32 PaXyHOK YOT0 30UIBIITY€ETHCS MEePioJ CTIHKOCTI
iHCTpyMeHTy. Tako)X BCTaHOBJICHO, IO NpU 30UIBIIEHHI MMOJaYi 1 MIBHIKOCTI pi3aHHS
3MEHIIY€ThCS TIEPi0J] CTIMKOCTI 1 30UTBITYIOTHCS BUTPATH MOTYKHOCTI.
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Experimental Researches of Dependence of Stability of the Tool on Intensity of Cooling

and Modes of Cutting

It is presented in article experimental researches of the period of stability of variable many-sided plates
of the cutting tool and power when drilling from intensity of cooling in a cutting zone. Such analysis is necessary
for improvement of metal working of new structural materials and is of scientific and practical interest.

The purpose of work is experimental researches on necessary amount of cooling liquid for ensuring the
maximum stability of the tool that will allow to reduce expenses on the tool and will reduce prime cost of the
manufactured products.

The research concerning determination of necessary amount of cooling liquid for ensuring the maximum
stability of the tool and also reduction power expenses is conducted. The experiment was conducted on the
machine the processed center SPACE TURN LB 3000EX of Oruma to which the hydrometer in the system of
supply of cooling liquid and a stop watch for fixation of time of measurement was built in. As the cutting tool it
was used drills with replaceable plates of the following diameters of @20, @24, @28 of SEKO. As cooling liquid
Akvol cooling liquid which similar to foreign brands was used. It is carried out to 10 single measurements of a
consumption of cooling liquid and the period of stability and also capacities behind each of the modes it is sharp
and calculation of average value is carried out.

Results of a research are given in a type of graphic dependences that is confirmed by work conclusions.
The analysis of the received results is made.

Experimental researches are conducted showed that thanks to supply lubricant cooling liquid in a zone
of cutting the coefficient of friction decreases and temperature in a cutting zone at the expense of what decreases
the stability period to the tool increases. It is also established that at increase in giving of the tool and speed of
cutting the period of stability decreases and increases power expenses. Practical application of these experimental
researches will allow to reduce expenses on the tool and to reduce prime cost of the manufactured products.
stability period, giving of the tool, number turns, diameter, material of variable plates, lubricant cooling
liquid
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