BecTHuk BpsiHCKOro rocy1apcTBeHHOr0 TEXHHYECKOr0 yHHBepPCUTeTa

Ne 6(103) 2021

Ma]_[Il/IHOCTpOeHI/Ie H MallIMHOBEACHHUE

VK 621.9:621.91.01:621.9.025
DOI: 10.30987/1999-8775-2021-6-4-10

b.4. Mokpunkuii, A.B. Mopo3zosa, B.}O. Bepemarun

ITOBBIHNIEHUE 2PPEKTUBHOCTU PPE3EPOBAHUA
IOCPEACTBOM IPUMEHEHUS KOHHEBBIX
TBEPJOCIIJIABHBIX COCTABHbIX ®PE3

Pa3paboTraHbl peKOMEHIALMH, MO3BOJIIOIIIE
MHHUMH3HPOBATH IPIMEHCHUE JOPOTOCTOSIINX MOHO-
JUTHBIX ()pe3 TOCPEeICTBOM HCIIONB30BaHUS Ooee
MEmEBBIX - cocTaBHBIX (pe3. ChopMupoBaH HOBBIH
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Pa3paboraHsl peKOMEHIALMK, MO3BOJIAIOIINE
NPUMEHATh COCTaBHBIE TBEPAOCIUIABHBIC KOHIIEBBIC
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MILLING EFFECTIVENESS INCREASE BY MEANS
OF HARD-ALLOY COMPOUND END MILLING CUTTERS

The investigation purpose: the effectiveness in-
crease of hard-alloy end milling cutters at the expense
of new milling cutter design development convention-
ally called compound milling cutters.

The problem solved during investigation: the
reveal of the most efficient fields of compound milling
cutter use.

The scientific novelty of the work: the for-
mation of a new kind of hard-alloy end milling cutter
design, to avoid milling cutter destruction in the place
of shank end mounting in the chuck of the machine a
shank end is made of structural steel and soldered with
a hard-alloy cutting part of the milling cutter.

As a result of the investigation it was defined:

Beenenue

[IpuMeHeHre MOHOJUTHBIX KOHIIEBBIX
TBEPIOCIUIABHBIX (Ppe3 mo3BossieT 00pabdaThl-
BaTh 3arOTOBKH J€Talel C BBICOKOH TOYHO-
CTbIO, HO HMX BBICOKas CTOUMOCTb CHIDKAET
s¢dexTuBHOCTL (pe3epoBanus. KonneHrpa-
IIUS] HATPY30K B 00JIACTH 3aKperieHus (ppe3bl

a)
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a) compound milling cutters compete with
monolithic milling cutters in accuracy during billet
production of parts at a lower cost of milling cutters;

b) a compound milling cutter with a diameter of
16 mm and a milling cutter length of 92 mm substitute
successfully a monolithic milling cutter by production
accuracy and ensures cost reduction of a product by
4 %;

c) a compound milling cutter with a length of
220 mm as compared with a monolithic milling cutter
ensures product cost reduction by 38% and applicable
for general aims at engineering enterprises.

Key words: milling cutter, accuracy, machin-
ing, slot, investigation, method.
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Takas HU3Kas HaAEKHOCTH MOHOIUT-
HBIX (pe3 CTaBUT 3ajady Moucka Oonee pa-
[IMOHAJILHBIX BAapUAHTOB KOHCTPYKIMH KOH-
IIEBBIX (pes.

Bompocamu moBeiienust  paborocrio-
COOHOCTH METAJUIOPEXKYIIEr0 HHCTPYMEHTA U
KOHIIEBBIX (ppe3 3aHMMaliCh MHOTHE OTeue-

MeTopoJiorust uccjie0BaHUs

HccnenoBanue ImOCTPOEHO Ha IpUMeE-
HeHuu TiporpammHOil cpeasl ANSYS kak me-
toma wuccinenoBanus [18]. Dto mo3BoNMIO
paccMOTpeTh pa3Hble BApUAHThI KOHCTPYKIIUH
pa3paboTtanabix aBTopamu (pes. OHM Ha3Ba-
Hbl COCTaBHBIMHU. Y HUX TBEPJOCIUIABHAs pe-
KyIIas YacTh COINpPSDKEHA C XBOCTOBHKOM,
BBITIOJIHEHHBIM U3 OoJiee Ien€Boro Marepua-
J1a, WCKJIHOYAIOLIEr0 BO3MOXKHOCTb XPYIKOI'O
pa3pymeHusi XBOCTOBHKA Y MECTa KPETJICHUS
B narpoHe craHka. ComnpspkeHue pexylei
YacTH ¥ XBOCTOBUKA UMEET Pa3HbIE BapUAHTHI
UCTIOJIHEHUS U CHAsHO.

[TapameTpoM A ONTUMHU3ALUHN KOH-
CTpYKUMHU (pe3bl NPUHATA BEJIMYMHA OTKIO-
HEHUSI Yomn CTEHKM Ta3a M3 YCIIOBHS: 4YeM
MEHbILIE BEIMYMHA OTKIOHEHMs, TE€M BBIIIE
TOYHOCTh 00paboTku (puc. 2).

OcHOBHBIE ~ HCCIIEIOBaHMS  CIENaHbl
NPUMEHUTEIHPHO K KOHIIEBBIM (hpe3am, U3ro-
taBnuBaemMblx B coorBercTBuu ¢ ['OCT [19,
20]. dns ¢pessl quamerpom 16 MM paccmoT-
pensl anuHel 92 MM n 123 mMMm. PaccmoTpensl
cllydaW, KOTJa JUIMHA PEeXYIIeH YacTh co-
crasisger 40 mm. 3a pamkamu ['OCT ucnons-
30BaHbl U JIpyTue JUIHHB Gpe3. PaccMoTpeHbl
TaKXe pasHble Iuamerpsl ¢pe3, MUHUMab-
Hbl quametp 10 mM. Cuna pe3aHusi orpaHu-
yena BennunHoi 3000 H, Tounocts o6pabo-
TaHHOW IMOBEPXHOCTH CTEHKM Iaza JO0JDKHA
ObITH B mpenenax 6—9 KBaJUTETOB TOUYHOCTH,
TUTIUYHBIX JUTSE 0OIIET0 MAIIMHOCTPOCHHS.

OO0cy:x1eHne MOTy4YeHHBIX Pe3yJabTAaTOB

[Ipumeps! HCTIONHEHUS COCTaBHBIX (Ppe3
MOKa3aHbl HA puUC. 3.

Ha puc. 3a, 3B u 3r mokasaHsl pa3Hble
BapHUaHThl UCIIOTHEHUS (ppe3bl AuaMeTpoM 16
MM C XBOCTOBHUKOM, BBIIIOJIHEHHBIM M3 KOH-
ctpykuuonHoi cranu 40X. B wactHOCTH, Ha
pUCyHKe 3r moka3zaHa (ppe3a ¢ HaHECEHHBIM
nokpsiTueM. KounblieBass kaHaBKa Ha HEH —

CTBEHHBIE W 3apyOeXHBIE WCCIEIOBATENH,
HanpumMep [2—-17]. OnHako MONyYeHHbIE UMH
pe3yNnbTaThl HE MCYEpNaIn pacTymme Tpedo-
BaHHS  COBPEMCHHOIO  MAalIMHOCTPOCHHUS.
TpeOyercs pa3paboTKka HOBBIX PEKOMEHIa-
LIH.

A |

Puc. 2. Cxema popMUpPOBaHUS OTKIOHEHUS ¥oricn T1O-
JIO)KEHHS CTEHKH 00pabaThiBaeMOro nasa npu Jeu-
CTBHMH PaJUalIbHON COCTABIAIOIIEN Py CHIIBI pe3aHus
OT TEOPETUUECKOTO BEPTHKAIBHOTO MOJIOKEHHNS CTCH-
Ku: 1 — XBOCTOBHK (hpe3bl; 2 - TBEPAOCIIIIABHAS PEXKY-
mast 9acTh Gpessl; 3 — 3aKUMHOE YCTPOIMCTBO CTaHKa;
4 — oOpaboTaHHas MOBEPXHOCTH Ta3a 3arOTOBKH 5

Paccmotpeno Tpu npumepa marepuana
XBOCTOBUKA, KOHCTPYKUMOHHasi ctaib 40X,
obIcTpopexymas craiab P18 u HenHCTpyMeH-
TanbHbIA TBEPABINA crutaB Mapku T30K4. [Ipu
Matepuaie pexyuei yactu BK8 coueranus ¢
TaKMUMH XBOCTOBMKAaMH YCJIOBHO O0O3HAUMIIU
BKS8 + 40X, BK8 + P18, BK8 + T30K4.

ATO MECTO cmasi pexymieid Jyactu Qpessr ¢ eé
XBOCTOBUKOM. J[nsi mpuMepa Ha pUCyHKe 30
nokaszaHa cOopHas ¢pe3a KOHCTPpYKIuu Gup-
MbI Sandvik coromant co cMeHHO# pexylnei
yacThio. [lITaHreHIMpKynp Ha (HOTO TOKa3aH
JUIE BO3MOXXHOCTH BHM3YaJIbHOTO CPaBHEHUS
rabapuToB (pe3sl.
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Puc. 3. IIpumepsl cocTaBHBIX (Gpe3 MHOI 92 MM

Ha puc. 4 npuBeneHsl OTAENbHBIE NPU-
MepbI NTOCTPOECHUSI IMarpaMM CpPaBHEHMS, OT-
PaXKAIOIINX BEIUYMHBI OTKJIOHEHUS Yorn IS
¢pe3 pasHoii uHel L npu paszHoii mmpune B
¢dpesepoBanus. [lon mmpunoit B ¢pesepoa-
HUS 3/1€Ch TOHUMAETCs JJIMHA ydacTKa pe-
XKylieil yactu ¢pessl, 3a7eiicTBOBaHHas B pe-
3aHuM (Hampumep, u3 40 MM JUITMHBI peXYILIEH
yacTu (pe3bl pe3aHue OCYUIECTBIISETCS TOJb-
KO 15 Mm).

Tak, Hanpumep, u3 puc. 4a BUIHO, YTO
st ppesbl uuHOM 92 MM nipu mmpuHe B ¢pe-
3epOBaHUsl 5 MM BCE€ OTKJIOHEHUS Vo HE Tpe-
BBIIIAIOT 3 MKM, a Ipu mmpuHe B = 15 Mm
MaKCHMaJIbHasl BEJIMYMHA OTKJIOHEHUS — 5 MKM
(v dpessr BK8+40X). IIpu sTom, aist ocTalib-
HBIX ¢pe3 (mpu pexyuieit yactu BK8 B coue-
TaHuM ¢ xBoctoBukamu P18 u T30K4) oTkito-
HEHUs NpH MKpHHE ppe3epoBanue B = 15 mm

COM3MEPMEBI C TEeMH, KOTOPbIC OBLTH TIPH IITH-
puHe ¢pe3epoBanus B = 5 MM.

Kpome toro, u3 puc. 4a-1 npu aHanuze
JBYX BUJOB (ppe3 ¢ pa3HOil mupuHON (pe3e-
poBanust B (Hanpumep, B =5 mm u B =15 Mmm)
BBISIBJICHO, YTO, 4eM Ooubliie JuHa (pess L,
TeM OoJibIlle M BEIWYMHA OTKJIOHEHMS Yorkr,
T.€. Vomul=92mm < Yorenl=123wm < VYorenl=180mu.
AHAJOTHYHBIA BBIBOJ MOXKHO CJHeJaTh IPHU
CPaBHHUTEJIPHOM aHaIM3e H300paKEHUH pHC.
46-¢.

CpaBHUTENBHBINA aHaIU3 puc. 4a-6 npu
WCCIICJIOBAaHUM YETHIPEX Pa3HBIX BHJIOB (pe3
C OJMHAKOBOW NIMHOW, Hampumep, npu L =
92 MM, mokasai, 4To, 4eM OOJbIle IIMpUHA
(dpesepoBanus B, Tem Oonbine u BeTHMYMHA
OTKJIOHEHUS Voricn, T.€. VorB=5mm < ¥orxaB=15um
< VornB=30mum < YorxaB=40mm. AHATOTUYIHO — TSI
puc. 48-T u puc. 4x-€.
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[Tono6Hble AMAarpaMMbl CpaBHEHUS IO-
Jy4eHbl JJI1 BCEro Auana3oHa paccMaTpuBa-
embix ¢pe3. Mubopmanus, npencraBieHHAs

Ha TUarpaMMax, OJATBEpP)KIeHa IKCIICPUMEH-
TaJTbHBIMU HCCJICIOBAHUSIMHU TPU HATYPHOM
(dbpesepoBaHuH.

A- BK8+T30K4 b - BK8+P18 C - BK8+40X

a) 0)
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Puc. 4. I'padmueckast MiuTrocTpalys U3MEHEHNS BETUUUHBI ¥ores B 3aBUCHMOCTH OT JUTUHBI L
MOHOJIMTHOH (hpe3bl n mupHHbl B hpesepoBanus

3akiroueHue

Ananu3 rpaduueckoi HMHpOpMAIMH
(puc. 1-4) mo3BoyseT caenaTh CIEIYIOIIHE
BBIBOJIBI.

1. CocraBHble (pe3pl B pamkax pac-
CMOTPEHHBIX TMapaMeTpoB (AnmuHA OT 92 MM
no 220 MM, miuHa pexymied dactu 40 M,
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auamMerp 16 MM) IpUMEHUMBI Ha TPEIIPHS-
TUAX o0mero wMammuHOocTpoeHwus. Ilorper-
HOCTH Vorn COCTABIAET OT 2 10 50 MKM.

2. Yem wmeHbIne MHA Qpe3bl, TeM
BbIIlIE TOYHOCTh HM3TOTOBJICHHUS CTCHKHU IMa3a
(Tem MeHblIE BeIUYMHA Yorn) B 3arOTOBKE
oOpabaThIBaeMOM JIeTaIu.

3. llpu nnune ¢pessr 92 MM TOYHOCTH
HE YCTyMaeT TOYHOCTH, IOJy4aeMOl MpH
MPUMEHEHUH MOHONUTHOU (pesbl. Crenosa-
TeIbHO, (pe3y MIMHOK 92 MM MOXXHO HC-
MOJIB30BaTh JUISI HM3TOTOBJICHUS BBICOKOTOY-
HBIX JleTasiel (MOTPEIIHOCTD ¥orkn COCTABISET
oT 2 110 9 MKM).

4, Tlpu pmunae L 123 u 180 MM cocTaB-
Hast (hpe3a KOHKypuUpyeT co cOopHOU (pe3oit
U MOXET OBITh WCIOJh30BaHA MPH H3TOTOB-
JEHUW JleTanied OoOIIero MAalIMHOCTPOSHUS
(morpemHocTh Yoren cocraBnsger or 2 mo 35
MKM).

5. Ipu gmure 220 MM coctaBHas dpesa
MpUMEHUMA JJisi paboThl B 3arOTOBUTEIBHBIX
y4acTKax MPEINpHUATHH OOIIero ManinHO-
CTpOCHUA. Vorn COCTaBIACT OT 4 10 50 MKM.
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