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3ABUCHMOCTbD YCUJIHUS, POPMHUPYIOHIEIOCS HA
PABOYEN BOKOBO# 'PAHM PE3IA, OT EE TEOMETPH-
HECKHUX IIAPAMETPOB U PEXXUMA PA3PYUIEHUS

boiiko H.I'., nokr. Tex. Hayk., nmpod.,
boiiko E.H., xann. TexH. Hayk, ®enopos O.B., KaH/1.TEXH.HAYK,
JIOHEeLKuit HAlMOHANIBHBIN TEXHUYECKHIA YHHBEPCHUTET

Hccnedosano enusnue zeomMempuyeckux napamempos pesya c pabouen
boko8oU 2panvio u napamempos ceyeHus CMpy*CKU Ha BE/IUNUHY YCUNUA,
dopmupylowezoca na paboye 60x060u 2panu pesya.

The influence of geometrical parameters of a cutter with a working lateral

face and parameters of cutting on force formed on a working lateral face
of cutter is investigated.

B KyCOYHO-IHHEWHOM MaTreMaTH4ecKOi MOJENN MIrHOBEHHBIX yCH-
A Ha pesue ¢ paboueit 60KOROI rpausio [ 1,2 ] BausHuE rapaMeTpoB
pe3na U peXxuma paspynieHHs Ha BEJIHYMHY YCHIIMS Ha pabouelt 60KOBO#
FpaHy pe3na y4UTBIBACTCS BBEJEHHEM: COOTBETCTBYIOIMX KO3 (UIHEH-
TOB. CHeUHalIbHBIE 3KCIICPUMEHTAILHEIE HCCIIEOBAHMUS, NPOBEIEHHLIE C
LE/IBI0 U3YYCHHS BIIMAHUA BBIIICNIEPEYMCICHHBIX (hakTOpoB paboTy pesua,
NOKa3au:

1. Dbdekrusroe paspyurenue maccupa paboueii GOKOBOIA rPaHbBIo
BO3MOXHO IPH YCIOBMM (DOPMHPOBAHUSN MEXKINEIEBOr0 NENMKA 3HAYH-
TEBHBIX Pa3sMEPOB. YCTaHOBIIEHO, YTO UL 33aHHOW TOMIIMHEI Cpe3ac-
MOH CTPYXKH /; CYIIECTBYET HEKOTOPas MHUHHMANbLHAA [MHPHHA CTPYXKH
I'min i» [TIPA KOTOPOH YCHIIME CKANBIBAHUA LIETHUKA paboyeit O0KOBOM rpaHbi0
CTPEMHTCS K HYIIIO. 3Ta BEIHYMHA COCTABISAET

tmini =i + kn -y, (1)
rae by — IMpHHA nepeaHeli rpaHu pesua, kj, — KO3((ULHEHT BIIHAHUSA
TOJILIMHBI CPE3AEMOU CTPYKKH HA (JOPMHUPOBAHHE MEKIIENEBOro LEIHKA,
3HA1CHHE KOTOPOro, ONpeAeNeHHOE IKCIIEPUMEHTaNBHO, cocTasser 1,4.

10 06yClOBNEHO TeM, YTO NpH f, <, ,Pa3PyLICHHE MACCHBA MO
BCEMY CCHCHHIO Cpe3a MPOMCXOIMT 3a CYET BO3/AEHCTBHA HA HEro Iepen-
HCH rpaHu pes3ua, U HOPMHPOBAHHSA MEXIUETEBOr0 LETHKA HE MPOMCXO-
IUT. YCIOBHEM, ONpPENENAIONINM BO3MOXKHOCTE B3aUMOieiicTBHs paboyeii
DOKOBO¥ rpaHu ¢ MaccHBOM, cornacHo (1), ABNSETCH BBINOJHEHHE Hepa-
BEHCTBA:

e B e R —
48



Hayxkosi npayi JonTY sunyck 42

a) 6)
XEP‘! H X,Ep, H
3000 J, < 3000
2500 Tl 2500
2000 —— 2000
1500 /fr’/ P2 1500 /JT :
i " Ll ":(Aff"—.'a A = b
500 ,Jé/ 500 +—<4- , nl i S

0 £ L,MM O : hLN

: § T “ h,MM
0 QUC e T2 % . 120 0 D W20t 30 440 50
R onT
6)

Asp, H
3000 =
2500 o
S // e ¢ ——————— b =20 MM
1500 S et A be =40 mMm
1000 .
500 .

0 - | [ SL{, MM

0 250 500 750 1000 1250 1500

Pucynok 1 — 3aBUCHMOCTH cOCTaBNAKOIIEH Xgp CHIIBI CKaJbIBAHWUA OT

IIMPUHEI (@), TONUMHEI (6) cpe3aeMoi CTPYKKH U OT 3¢ HEKTUBHOM MMITO-
LlagMd CEYECHHA MEXIUENEBOro LEIUKa (8)

ti =t —bmi —kp-h; >0, (2)

MAE {;; — YCIOBHAs MIMPUHA MEXIUIENEBOTO LENUKa, GOPMHUPYIOLIErCCs B
MpoLecce pa3pylieHUs MacCHBa NEpPeAHEHN IPaHbIo.

[Ipn HEBBIMONHEHWH 3TOro HEpaBeHCTBA paboyas OoOKoBas rpaHb
BBIBOJMTCA M3 KOHTAKTA C MAaCCHBOM.

2. U3meHeHue MUPUHBI Cpe3a NpH f; > f;,; BIUAET HA YCHJIME CKa-
NbIBaHUA Uenuka paboueit 60xkoBOM rpaHplo nHHENHHO, puc. 1 a. Ilpu He-
BBINOJIHEHHH HepaBeHCcTBa (2) ycuiMe paspyuieHus MaccuBa paboueit 60-
KOBOH rpaHbio paBHO Hym0. O4eBHAHO, YTO NUHEHHBIH POCT YCHIIHA
CKaslbIBaHMA OOYC/IOBJIEH TEM, YTO YBEJIMYEHME LUMPHHBI CPE3a CBBILIE
Imin i MPUBOIMT K MPOMNOPLIMOHANIBHOMY POCTY CEHEHHs paspylliaeMoro pa-
Goueit GOKOBO#H rpaHBI0 MEXKIUENEBOro LENHKa:

Sui = hi ty = bt — b —ky - ;). 3)

Cneayer OTMETHTh, YTO IUIOUIA/b, OMpEAENAEMYIO 3aBHCHMOCTBIO
(3), no BHaAMMOMY, HEOOX0/IMMO paccMaTpuBaTh HEe KaKk MCTHHHYIO MJIO-
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Iaab paspyLIacMOro MEXILEJIEBOro LEAHKa, KOTOpas SBJISCTCA Ciay4aii-
HOH BEIMYMHOMN, U3MEHSAIOLICHCS B MPOLECCE pE3aHus, & KAK HEKOTOPYIO
BEJIMYMHY, XApPAKTEPH3YIOIIYIO BIIMSHUE DEXHMHBIX MapaMeTPOB paspy-
[ICHHS Ha YCHIIME pa3pylUeHHs Lenuka pabouyel OokoBoi rpansio. B
nanpHedweM OyneM BenH4YHHY Sp; Ha3bBaTh “3hOEeKTHBHON MIOIALBIO
CEYEHHUs MEKILIEIICBOro LIEIHKA.

3. UccnenoBanue BIMAHUSA TONUHHBI CPE3AEMON CTPYXKKH HA YCHIIHE
paspylLIEHHA MEXLIENeBoro Leauka padoyed OOKOBOI rpaHbl0 MOKas3ano
HAJIMYME KBAJPAaTHYHOM 3aBUCHMOCTH, puc. 1 6. 310 00yCnoBnIeHO HEOM-
HO3HAYHBIM BJIMSHUEM TOJIILMHBI CTPY>KKH Ha 3O (DEKTUBHYIO TUIOIAIL Ce-
YEHHS MEXILENIEBOrO LIEIHUKA, OTPAKEHHBIM B 3aBHCUMOCTH (3): yBemuye-
HHE TOJIIHHBI CTPYKKH INPHUBOJHUT HE TOJBKO K POCTY BBICOTHI CEYCHHA
MEXILUEIEBOr0 LENWKa, HO U K YMEHBINCHHIO ero mupuHsl (2). Ilpu He-
OONBINMX TONINHHAX CTPYXXKM mpeobnagaeT nepmelii npouecc u ¢dex-
THBHas IUIOLIA[(b CEYEHHs LIEJIMKA YBEIHYMBACTCHA, a IPH 3HAYMTENBHBIX
TOJIIMHAX CTPYXXKH — BTOPOii, ¥ 3)(EKTHBHAS MUIOLIAL CEYEHHs LEeNHKa
YMEHBIIACTCA. Y CHIIME CKAJIBIBAHMS MEXIIENEBOro uenuka paboueit 6o-
KOBOH I'PaHbIO H3MEHAETCA NMPAMO MPONOPLUHOHAIBHO H3MEHEHHIO A dek-
TUBHOH MIOIIAAX CEYEHHUS LIENHKA, pHC. | 8, YTO JaeT OCHOBAHHE MCIHOJb-
30BaTh BBIPAKEHHE (3) 11 ONMUCAHHS BIIMAHUSA NapaMeTPOB CEYEHMA cpe3a
Ha YCHIIME CKaJIbIBAHUs MaccHBa pabouei O0KOBOMH rpaHkio.

Kak BHOHO M3 puc. 1 6, KpuBas 3aBUCHMMOCTH YCHJIMS CKaILIBAHUSA
maccuBa pabouyeit 60koBo# rpaHeio uMeer MakcumyM. [lpoxuddepenim-
poBaB BbIpaXeHHE (3), HAMAEM TONILMHY CTPYXKH, COOTBETCTBYIOLIYIO
MaKCUMyMYy 3(Q(EKTUBHOIO CEUEHHs LIEIMKA, a CJIEJA0BATENbHO, H MAKCH-
MYMY YCHJIHS CKAJIbIBAHHA:

I. = -
hanmr' = 1—2;;??3' (4)

[lockonbKy npu pesaHuu B pexXuUMe, OTBEvaloLleM paBeHCTBY (4),
CEYEHHME MEXKINEIEBOro LE/JHKa, paspyliaeMoro 3a cyer CO3JaBaeMbiX B
HEM HaNpsOKEHWH CABHMIa, MaKCHMMaJIbHO, CIEAYET MPH3HATh, YTO TAKOM
pexuM ABnAeTca Hanbosee 3PHEeKTHBHEIM.

OKCMEPUMEHTA/IbHBIE MCCJIC0BAHUA BIMAHUA HA YCHIIME paspyuue-
HHA MEXILIENEBOro LiejIMKa reoMeTpHYeckux napamerpos paboueii Goko-
BOM I'PaHy — IIMPHHBI M YrJIa HAKJIOHA, NOKA3a/u:

1. Hanpasnenue pelicTeusa BekTopa ycunus R, , GOpMHpYIOLIErocs
Ha paboyeil DOKOBOW rpaHu B MpouLECCEe paspyLUCHHA €10 MEXKIUEIEBOro
uenuka, (yron 6, [ 2]) ocraerca npakTHYECKHM HEHIMCHHBLIM B npouecce
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PucyHok 2 — 3aBUCUMMOCTE yIJia JEHCTBUS 6; CHIIBI CKAIBIBAHUS OT Yrja
HaKIoHa OOKOBOH rpaHM f; NpH pasNMuHOM MIHPUHE br; MocnenHen (a) u
MIHOBEHHBIE MECTOIOJIOXKEHHUS KOHI[@ BEKTOpa R,, YCHUIIMA CKalblBaAHHs

npu yriaax HakinoHa 6okoBoi rpanu 20° u 50°

€ro paboTEl ¥ 3aBHCHT TOJBKO OT yrJja Hakjl1oHa paboueit 60KOBON rpaHH
. 3aBucumocts 31a B npenenax 20°< f; <50° HocuT NUHEHHbIH Xapak-

TEP H MOXET OBITh ONMCaHA BHIPAKECHUEM

6, =6y —kpp;, (5)
rne 0y u kg — x03((PUIHEHTH perpeccHH, COriaCHO JaHHBIM JKCIIEpH-
MEHTa HMEIOIIUE 3HaYeHus: 6y = 66° u kz = 0,57.

Ha puc. 2 a 3Tta 3aBUCcHMMOCTE mnpeacTraBiieHa rpadpuyeckd. Crnenyer
OTMETUTh, YTO 3Ta 3aBUCHMOCTH CIPABEMIMBA KaK [JId YCPEIHEHHBIX 10
BPEMEHM, TaK ¥ Il MTHOBEHHBIX 3HAYCHUH YCUITHH, (DOpPMHUPYHOIUMXCA HA
paboueii 6GokoBo# rpaHu B mpouecce paborsr pesua. Ha puc. 2 6 uzobpa-
KEHBI MTHOBEHHBIE MECTOMONOXKEHHUS BEPIIMHBI BEKTOpA YCUIMA Rgp;, IIPH
paspyLICHUM MEXILENEBOro LEeIMKa pe3uamMu C yriIoM HakjIoHa paboyen
OokoBo# rpanm 20° u 50°. Kak BuUOUM, OTKJIOHEHHUS AECHCTBHUTENbHBIX
MI'HOBEHHBIX 3HAYEHMH yriia AeHCTBUA BEKTOpA YCHUIHSA R, OT 3HAYEHMH,

pacCYMTAaHHBIX MO 3aBHCHMOCTH (5), HE3HAYUTENBHBI NPH CYLIECTBEHHBIX
yernusiX (|Ryp| 2 0,1|Rzpi max|)- DTOT DAKT MO3BOJIAET UCIIONB30BATE TPH MO-

JIeIMPOBAHMUU KAaK YCPEIHEHHBIX [0 BPEMEHH, TaK 1 MTHOBEHHBIX YCHIIHH,
HAEACTBYIOLMX Ha pe3el ¢ paboueit O0KOBOH rpaHbr0, 3aBUCHMOCTD

Zspi = Xgpi - ctglly — k). (6)
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PucyHok 3 — 3aBUCHMOCTB COCTaBIIAIOMEH X5p CHUIIBI CKANBIBAHMS OT yT-
Na HakJIoHa (a) ¥ WupHUHEI (6) pabodel 60KOBOI rpaHH

2. 3aBHCUMOCTb yCunusa Xsp; OT yrila HaKJIOHA CKaJbIBAOMICH rpaHHd
B mpefenax 20° < f; <50° HOCHT HETUHEHHBIN XapakTep U UMEET MHHUMYM
B obsacty 30°< B, <40°. CHIKEHHE yrila HAaKJIOHA CKaJIbIBAOILEH rpaHu
3a rpaHULIaMU yKa3aHHOr0 MHTEpPBaJia NPHBOAMT K PE3KOMY HapaCTaHHIO
yeunus Xgp;. IlpHynna 5T0ro, BUAHMO, 3aKIOYAETCH KaK B YBEIHYECHHH
yrlia ICHCTBUA BEKTOpa CyMMapHOIo ycuius Ha paboueii 60K0BO# rpaHw,
TaK ¥ B YPE3MEPHOM YBENHWYEHHUH [UTHHEL, & CJIENOBATEILHO, U TUIOMIAIH
rpand. [Ipu yBenmuenuu ykaszanHoro yrna cBeiie 40° npoHMCXOAMT HO-
CTENCHHOE HAapacTaHWE YCUJINA CKallbIBAHMA, PUC. 3 @, 00BICHUTE KOTOPOE
MOXKHO TEPEXOJ0M OT CABHIOBOIO paspyLICHHS MEXIIENIEBOro LEHKa K
pa3spyLIEHUIO 3a CYET YOPMHUPOBAHHS B HEM HANIPAKEHUH CIKATHA.

3. 3aBUCHMOCTD ycHIHs Xgp; OT IIUPHHBI CKANIBIBAIOIIEH rpaHu be; B

npeaenax 20MM <br; <40MM HocHT nuHEHHBIH XapakTep, NpHYEM C

YBETHYCHUEM LIHPUHBI CKa/BIBAIOWIEH I'PaHM B YKa3aHHBIX Npeaenax yCcH-
e Xgpp; CHUKaercs; OoJiee MHTEHCUBHOE CHIDKEHHE HabmiofaeTcsi mpH
MaJIbIX 3HAYEHHAX yria HaknoHa paboyeit O0KoBoM rpany, puc. 3 6.

AHanu3 pe3ysibTaToB J1abOpaTOpPHEIX HMCCJIEIOBAHHI 3aBHCHMOCTEMH
YCHIIHA OT BbILIENEPEYMUCIIEHHBIX (hAaKTOPOB MOKa3all BOSMOXKHOCTE MX arl-
MPOKCHMALMK 3aBUCHMOCTBIO BH/A

— — a
X spi = Apkorihi(t; — by — knhi ) —5 + (o = B Yoci +d |, (7)
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rne A,— pacueTHas CpeHssd CONPOTHBIAEMOCTh MUIACTA PE3AHHUIO B He-
OTXKATOM 30HEe 3a001; Aor; — KO3I(QOHUIIMEHT OTKUMa IS i-ro pesla; a, c,
d, fo — k03D HULMEHTEI PErPECCHH.

Bripaxkenue (7) oTpaXkaeT 3aBMCHMOCTL YCPEIHEHHOTO MO BPEMEHH
YCW/IUs pa3pylueHUs MaccuBa OOKOBOH paboueit rpaHbi0 OT PEeXUMHBIX U
reOMETPHYECKHX I1apaMETPOB COOTBETCTBEHHO BEIIIEOIMMCAHHBIM 3MITH-
pHYECKH YCTaHOBJIEHHBIM (akrtam. KosdduuueHTe!, BXoasmme B BhIpa-
xenue (7) (mpu 20° < B, <50° u 20mm < b; <40MM ), HaliieHHBIE METO-

JIOM HAaUMEHBIUUX KBAaApPaTOB, MIPUBEAEHEI B Ta0M. 1.

Tabmuna 1 — 3naveHus K03()(MHUHUEHTOB, BXOAAIINX B BHIPAXEHHE IS
ONpEAEIEHHs CUITBI Ha paboueli 60KOBOIf rpanu pesia

k, a,rpag.’MM |c, rpag MM~ | d, MM B, Tpa.
1,4 1% B 267107 78

ITomyuenHoe ypaBHEHHE aIEKBAaTHO DKCIIEPUMEHTAIEHOMY MaTepHa-
Iy ¢ ypoBHeM 3HadumocTH a = 0,05 (pacuerHoe 3HaueHue kpurepus Ou-
mepa f= 0,022, yTo 3HAYHTENLHO MEHbIIEe TAGIUYHOrO F),.6,= 2,55). Ha
puc. 1 u 3 pacyeTHBIE 3HAUYEHHsI YCUIIUS CKaJIbIBAHWSA, ITOyYEHHEIE I10 3a-
BUCHMOCTH (7), MpeACTaBNEHbl THHUAMH, A 3HAYCHHS, IOTyYEHHEIE DKC-
[IEPUMEHTAIBHO — TOYKAMH.
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