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Anomauia. YV cmammi npedcmasieHo excnepumeHmanbHe OO0CHIONCEeHHs 3ANIeHCHOCMI
cmiukocmi  iHcmpymenma 68i0 KilbKOCMI MACMUIbHO-0X0N00ACYBAIbHOI  pIOUHU | eumpam
NOMYIHCHOCMI NpU  C8EPONIHHI C8epOnaMU 31 3MIHHUMU OAAMOSPAHHUMU NIACMUHAMU, WO
003801UMb 30I1bUUMU NEPIO0 CMIUKOCE | 3MEHUWUMU 8UMPAMU NOMYHICHOCMI NPU BUKOPUCTNAHHIT
bazamozpanHux 3MIHHUX NJIACMUH.

Knrwouoei cnoea: nepioo cmitikocmi, nooawa iHcmpymeHmy, Hucio obepmis, oOiamemp,
mamepian 3MIHHUX NIACMUH, MACMUTbHO-0XO0JI00J4CY8ANbHA PIOUHA.

Beryn.

CBep/uTiHHS TIPU3HAYEHO 71 OJEp’KaHHS B CYLUIBHOMY MeTajll TIyXuX Ta
HACKpI3HUX OTBOPIB, IO BiAMOBiAatoTh 11-14 KBamiTeTaM TOYHOCTI, MIOPCTKOCTI
Ra50...Ral12,5 1 Bimpi3HAIOTHCS:

- 3MIHOIO IMIBUIKOCTI Pi3aHHS 1O JOBXKHUHI Pi3aibHOT KPOMKH BT 0 10 Vimax;
- YTpYAHEHHS BUJAICHHIM CTPYKKH;
- HU3BKOIO KOPCTKICTIO THCTPYMEHTY.
VY mpotieci CBEpIIIIHHA KOHCTPYKUIMHUX MaTepiaiiB IHCTPYMEHT 3HAXOIUThCS

i1 T1€0 3HAYHMX OCBOBUX CTHCKHMX CHNI Py Ta KpyTHOro Mmomenty M, . Ili pakropu



JIMITYIOTh OOpaHi PEeXUMH pi3aHHA 1 € OCHOBHUMHU INPU PO3IIISAl KOMILIEKCY
oOMeXeHb y 3aBAaHHi onTumizaii [1].

31aTHICTh PI3AJIBHOIO 1HCTPYMEHTY 30epiraTi Npaue3fgaTHICTh Ha3UBAETHCS
CTIMKICTIO, a Yac, MPOTATOM SIKOTO II¢ BiJOYBa€ThCs, — MEPIOIOM CTIHKOCTI [2].

AHaJIi3 OCTaHHIX J0CJHizKeHb Ta myOJikaniil. AHani3 OCTaHHIX JOCHIIKEHb
MOKa3aB, 10 MPHU CBEPAJIIHHI OTBOPIB CBEpJjiaMu 31 3MIHHUMH OaraTorpaHHUMU
IUTACTUHKAMU CTIHKICTh IHCTPYMEHTY B BEJIMKOIO MIPOIO 3aJIEKUTH BiJ] IHTEHCUBHOCTI
OXOJIOJIKCHHSI B 30H1 pizanus [3; 4].

BusznayeHHs: He0OXiTHOT KUIBKOCTI OXOJIOJKYBAJIBHOI PITUHU J1a€ MOXJIHUBICTD
30UTBIIEHHS CTIMKOCTI PIKYYOro IHCTPYMEHTY.

Mertoro poOOTH € eKCIIEpUMEHTANIbHI TOCTIKEHHS 1010 HEOOX1THOT KITBKOCTI
OXOJIOJKYBAJIbHOI PIAMHY JIUIS 3a0€3MeUeHHS] MaKCUMaIbHOT CTIMKOCTI IHCTPYMEHTA,
IO JO03BOJIMUTH 3MEHIIUTH BUTPATH HA I1HCTPYMEHT 1 3MEHIIUTh COOIBAPTICTh
BUTOTORJICHOT mpoayKiii. [Ipu oMy HEoOX1HO OpMYyBaHHS TEXHIYHHX OOMEKEHb:

1) oOMeXeHHs BIAHOCHO PI3AIBHUX MOXJIMBOCTEH (IIBUIKOCTI pi3aHHS)
THCTPYMEHTY;

2) 0OMeXeHHS BITHOCHO IMOTYXHOCTI BEpCTaTa;

3) 0OMeKeHHsI BITHOCHO MIITHOCTI MEXaHi3My Iojladi BepCTara;

4) oOMeXeHHS BITHOCHO MIIHOCT1 IHCTPYMEHTA;

5) 0OMeKEHHsI BITHOCHO KOPCTKOCT1 IHCTPYMEHTA;

6) oOMekeHHs, IO BU3HAYAIOTHCA KIHEMAaTUKOIO BEpCTaTa.

JIyist GiTbIIOCTI BUPOOHUYMX CUTYAIlil, KOJIU B PO3paxyHKaX BUKOPUCTOBYIOTHCS
3HAUEHHS €KOHOMIYHUX TMEPIO/IiB CTIMKOCTI IHCTPYMEHTY, SK IUTHOBY (DYHKIIIIO CIIiJT

BUOMpATH HAMMEHITUH OCHOBHUI yac t,. BusHauaetncs t, 3a popmyoro [1]:

ty = < (1)

ne L — rmubuna oTBOpY, MM;

N — 4ncIo 00epTIB B XBUIMHY, XB.

S, — mojaya 3a ofuH 00ept, MM/00.



3aeXHICTh NMepioly CTIMKOCTI BiJ IIBUAKOCTI pi3aHHS ONMUCYIOTh CTYNEHEBOIO

¢yHkiiero [2]:

T=—"1, @)

ne T — cTIAKICTh THCTPYMEHTA;

M — MOKa3HUK BITHOCHOI CTIMKOCTI, SIKWM XapaKTepu3y€e BIUIMB IIBHJKOCTI Ha
CTIMKICTh 1HCTpyMeHTYy s cmiaBiB rpynu TK m=0,2...0,33; mna cruasie BK
m=0,2...0,4; mBuakopizanpaux craiaeit m=0,1...0,33 [2];

C1 — nocTiifHa BeJIMUMHA, SIKa 3aJ1€XKUTh Bil yMOB 00pOOKH;

V — BUAKICTH pi3aHHS MM/XB.

OCHOBHHUI1 TEKCT.

Excnepument mnpoBoauBcs Ha Bepcrati OOpobmroBanehuii llentp SPACE
TURN LB 3000EX ¢ipmu ORUMA. B sKkocTi piXydoro IHCTpYMEHTY OYJIiO
BUKOPHUCTAHO CBepjjia 31 3MIHHUMHM IUIACTUHAMHU HACTYMHUX JiametpiB D20, 24,

@28 dipmu SEKO [5-7].

Puc. 1. Bepcrat — O6podaoBanbunii Hentp SPACE TURN LB 3000EX

B sKocTi 0X0NOMKyBambHOI piIMHU Oyina BHKOPHCTaHa BOJSHA MAaCTHIIBHO-
OXOJIOJKyBalibHA pimnHa AKBONI - 6,5 -20% emMynbcid, ska aHAIOTiYHA 3apyOLKHUM

mapkam (Kactpon — Himewuwnna, Iinmninnati — CILIA, Higepianmn) [8; 9].



Jlns 3amipy BUTpAT OXOJIOJKYBaJbHOI PIIUHU BUKOPHUCTAHO BOJOMIp, SKH

BMOHTOBaHUN B CHUCTEMY I0Jaudl OXOJO/JKYBaJIbHOI PIIUHU 1 CEKYHAOMIp ISt

(ikcyBaHHS Yacy nepiojly CTIMKOCTI.

Puc. 2. CBepaiio 3i MIBUAKO3MIHHUMH Puc. 3. JliunJabHUK BOaH i
IUVIACTHHAMH CEKYHI0Mip

[IpoBeneno necatu pa3oBe BHUMIPIOBAHHS BUTPAT OXOJOJKEHOT PIAMHU 1

MepioAy CTIMKOCTI, a TaKOX TOTY)KHOCTI 3a KOXHHUM 3 PEKUMIB pi3aHHA 1

MPOBEJICHUN PO3PAXYHOK CEPETHBOIO 3HAUCHHS.

Po3paxynku Oynu BUKOHaHI 32 HUKYE BKa3aHUMU (DOPMYJIaMH 1 PEICTaBICH] B

Ta0JIMYHOMY BapiaHTI.

[Togaua iIHCTpYMEHTY BU3HAYAEThCA 13 3asexHocTi [10]:

S, =C-d?,

ne C, | Z, — noka3Huku o0pooOtoBanoro Marepiaiy [10].

YacTtora 00epTaHHs IIMUHACS BU3HaYaeMo 3 3anexHocTi [10]:

ne C,, Z, | Ky, — moka3uuku oOpoo6roBanoro marepiany [10].

HIBHAKICTE pi3aHHS BU3HAYAEMO 32 POPMYIIOIO:

3)

(4)



zdn

_ min 5
™ 1000 ©)
ae d — giaMeTp cBep/1a B MM.
Taoauns 1
IMoxa3Huku 00pPOOIIOBAHOr0 MaTepiaLy
OO0po0bmroBaHMiA MaTepia C, Z, C, Z, Kusy
Cranb KOHCTpYKIIiiiHa JeroBaHa
AOXDA 0,011 0,75 63600 0,34 130
Cranp kopo3iitHocTiiika 03X 18H11 0,014 0,66 54060 1,34 210
Yasyw cipuit CU25 0,005 1/0 51830 1,23 265
Pesynbratu BuMiproBanb (Tabi1. 2).
Taoaunsa 2
Pe3yabTraTn BUMipIOBaHHS
. KinbkicTs eni B
Hiametp [Momaua [IBuaKicTH O6eptu BUTPAYECHO epion urpatena
cBep/uIa S vM/oG V Mn/xB N xgl 0 MOP CTIAKOCTI MOTY>XHICTb
d Mmm 0 ’ : : T, xB. N, kBrT.
J1./XB.
1 2 3 4 5 6 7
S1 S, Vi \'Z n n, 01 02 T1 T2 N1 N2
220 0,12 | 0,28 | 175 | 226 | 2800 | 3600 | 10 | 32 | 129 | 123 | 9,0 | 21,0
22?2 0,14 | 0,32 | 155 | 199 | 2060 | 2650 | 13 | 38 | 132 | 126 | 15,0 | 34,0
?28 0,16 | 0,36 | 138 | 176 | 1570 | 2010 | 15 | 45 | 135 | 129 | 23,5 | 52,9

[IpuBoguMo rpadik BUTpAT MaCTHJIBHO-OXOJIOKYBAIBHOT PiAMHUA 1 Tpadik

3QJIE)KHOCT1 BUTPAT MOTYXKHOCTI Bij iaMeTpa cBepyIa 1 mojiayi.

|

Maxcurym

Bumpamu MOP [n/x6]
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Liamemp cbepan

Puc. 4. Butpatn MacTHWIBHO-0X0JI0/IKYBAJIbHOI PiIUHA
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Puc. 5. I'padixk 3a1exkHOCTi BUTPAT MOTYKHOCTI BiJ AiameTpa
cBepaiIa i moxavi

BucHoBkwu.

[IpoBeneni ekcnmepuMEHTaNbHI AOCHIHPKEHHS MOKa3ajiu, L0 3aBIAKH IMOjadi
MaCTUJILHO-0XOJI0/DKYBAJIPHOT PIAMHU B 30HY PI3aHHS 3MEHIIYETHCS KOEQIIi€HT
TEPTSA 1 3MEHIITYEThCS TeMIIepaTypa B 30HI Pi3aHHs 3a PaXyHOK YOro 301IBITYETHCS
Mepio CTIMKOCTI 1HCTPYMEHTY. TakoX BCTAHOBIICHO, IO MPH 30UTBIICHHI Mojavi 1
IIBUJIKOCT1 pi3aHHSA 3MEHIIYETHCS TIEpPioJl CTIMKOCTI 1 30UIBIIYIOTBCS BHUTpaATH

MOTY>KHOCTI.
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Abstract. 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.


http://www.secotools.com/
http://www.widia.com/
http://www.taegutec.com/

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.

Key words: stability period, giving of the tool, number turns, diameter, material of variable
plates, lubricant cooling liquid.
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