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PAIIOHAJIBHI PEXKUMU 3AT'OCTPIOBAHHSA BAI'ATOYAIIIKOBUM Ab-
PASUBHHUM KPYI'OM 3 IINTAHITAPHUM ITPUBO/IOM

OcCoOIUBICTIO 3aTOCTPIOBAHHS JIYLIIHJIBHUX Ta IIMOHOCTPYTaJIbHUX HOXIB € T€, [0 BOHU MAlOTh
HIMPOKY 3aIHBOIO MTOBEPXHEI0, MaJli KYTH 3arOCTPIOBAaHHS Ta BEJIMKY JOBXKHHY. Bennka 30Ha KOHTaKTy
abpa3uBHOIO Kpyra 3 MOBEPXHEIO0 HOXa MPU3BOJIUTH IO YTBOPEHHS BUCOKHUX TEMIIEPATyp HA MOBEPXHI
HOXa. B pe3ynpTari 4oro 3MiHIOIOTHCS IMOYATKOBI BIIACTHBOCTI Jie3a, BiAOYyBaeThCS HOT0 MpUITaTIOBaH-
HsI, BUHUKAIOTh BEJIMK1 33 IUPKU, MIKPOTPIIIMHY, BUKPUIITYBaHHs Ta iHII JaedekTu. HasBHI pexomMeH-
Jarii moa0 pallioHAIBHUX PEKUMIB 3arOCTPEHHS Ta JOBOIIHHS JIEPEBOPI3adbHUX IHCTPYMEHTIB, 30K-
peMa NyIHWIbHUX 1 IMIMOHOCTPYTradbHUX HOXKIB, YaCTKOBO BHPINIYIOTH II0 MPOOJIEMY, aje CYTTEBO
3MEHIIYIOTh MPOAYKTUBHICTh MPOIECY 3arocTpeHHs. Ls mpobiema BUPIIIyeThCSl BUKOPHCTAHHIM Oa-
raTo YamKOBUX aOpa3sMBHUX KPYTiB sIKi € OJTHAM 13 BapiaHTIB epepBHOTrO nutigyBaHHs. BcTaHOBIEHO
110 HA TEeMIIepaTypy MOBEPXHI HOXIB BIUIMBAE TP OCHOBHMX BIUTMBOBUX YMHHMKH: HMIBUIKICTh Pi3aH-
Hsl y M/C; IBUJKOCTI MMOJja4l Kpyra y M/XB.; TI0/1adui Kpyra Ha Bpi3aHHS Y MM. AJie BIIMIHHOCTI y pO3Mi-
PHOCTSIX BIUIMBOBUX YMHHHUKIB HE JIO3BOJIIFOTH PO3IVISHYTH iX B OAHIA CHCTEMi KOOpAMHAT. 3arporo-
HOBAHO PO3MIPHOCTI BIUIMBOBUX YMHHHKIB IEPEBECTH Y HOPMATI30BAaHUHM BUTIISI 1 CyMICTHTH iX B OJHY
CHCTEMY KOOpAMHAT, BU3HAYUTH PIBHSIHHS perpecii, JOCTHIIUTH HOTO Ha €KCTPEMyM 1 3HAWTH pariio-
HaJIbHI PEXKUMH 3arocTproBaHHs. [lokazaHo 110 3aI€KHOCTI TeMITepaTypH MOBEPXHI HOXKa BiJl MIBUIKO-
CT1 pi3aHHs, MBUAKOCTI MOAaYl KpyTa 1 1Mojavi Ha Bpi3aHHS MalOTh €KCIIOHEHIIAJIbHY 3aJIeKHICTh a 3a-
JISKHICTh CYyMapHOI TeMIIepaTypy HOXa Mae TMOJIHOMIANIbHY 3aliexKHICTh. [licias mpupiBHIOBaHHS ITi€T
3aJISKHOCTI 710 HyJNs 1 AU(EpeHIIOBaHHS OTPUMAM BEJIMYHHY ONTUMAJIbHOTO 3HAYEHHS BIJTMBOBUX
YUHHUKIB y HOpMaJtizoBaHomy Buriisiai — 0,3075757. Tlicns mepeBeAeHHS 1IbOTO 3HAYCHHS Y SIBHUI BU-
IS OJIepIKall pallioHaIbHI PEKUMHU Pi3aHHS: MIBUAKICTH pizaHHs — 38,075757 m/c.; MBUIAKICTH MO-
nadi kpyra — 9,2303028 m/xB.; momaua kpyra Ha Bpizanas — 0,137681813 mm. BripoBamkenns mux pe-
YKHMIB 3arOCTPIOBAHHS JI03BOJISIE 3MEHIIIUTH TeMIIEpaTypy HoBepxHi Hoxa 10 377,3374 °C , 3MeHIIUTH
TPUBATICTh 3arOCTPIOBAHHS, MIABUIIUTHA TPUBKICTh HOXKA IIOJI0 3aTYIJICHHS 1 TUM CAMHM ITiIBUIIUTH
IPOIYKTUBHICTH JYIIMIBHOTO BepCcTaTa.

Knrwuoei cnosa: 1ne3o Hoxa; aOpa3UBHUMN IHCTPYMEHT; MOBEPXHS HOXKa; TeMIlepaTypa HOXa;
PEKUMU 3aTOCTPIOBAHHS; TPOAYKTUBHICTh POIIECY.

Ctan nutaHHs. SIKiCTh MOBEPXHI JYIIEHOTO Ta CTPYTaHOTO IIMOHY € OJHHUM 3
BU3HAYAILHUX YUHHUKIB HOTO COPTHOCTI Ta B OCHOBHOMY 3aJICKHUTh BiJ] M1TOTOBICHHS
70 poOOTH pi3aIbHUX 1HCTPYMEHTIB JIYIIUIBHUX Ta HIMOHOCTPYTajibHUX BEPCTaTiB. 3a-
TOCTPEHHSI IIMX 1HCTPYMEHTIB, 30KpeMa JYIIWIbHUX Ta HIMOHOCTPYTaJbHUX HOXIB €
BIJIMTOBIIAJILHOIO OTIEPAITIEI0, SK ITiJT YaC BUTOTOBJICHHS IIUX IHCTPYMEHTIB, TaK 1 IMiJT 4ac
BITHOBJICHHS iX pi3ajbHUX BJIACTUBOCTEH Micis 3aTymiieHHs. Bix sKocTi 3arocTproBaH-
HSl THCTPYMEHTY 3aJ€KUTh MPOAYKTHBHICTH Ipali 1 BapTICTh OOpPOOJIEHHS 3aroTiBOK,
nepioj TPUBKOCTI M BEIMYMHA 3HOILIEHHS IHCTPYMEHTY [1].

Bucoka skicTh MOBEpXHI, TOCTPOTA Pi3aJbHUX KPOMOK, BIJICYTHICTh IPHIIAJIIO-
BaHHS, TOYHICTh T€OMETPUYHUX TapaMeTpiB, 3a0e3MeueHHs MiBUIIECHOI TPUBKOCTI 1H-
CTPYMEHTIB MOXXJIMBE JIUIIE Yy pa3i MPaBUILHOTO TOETHAHHS XapaKTEPUCTHKH abpa-
3MBHOTO Kpyra Ta PeKHMiB 3arocTpioBaHHs. [Ipu 1boMy 1 peKMMH 3aroCTPIOBaHHS, 1
XapaKTepUCTUKa aOpa3suBHOrO Kpyra IMOBUHHI BIJIMOBIATH XIMIYHOMY CKJIaay CTajl iH-
CTPYMEHTY, CLIOCOO0Y OXOJIOPKCHHS Ta 1HIITUM (paKTopaMm.

Pexxumu 3arocTpeHHS HOXIB (CITIBBITHOIICHHS BEJIMYUH KOJOBOI IIBHIKOCTI
oOepTaHHA HUTIPYBATEHOTO Kpyra V, M/c, IIBUIKOCTI MO3I0BXHbBOI 110Aa41 HUTipyBaIb-
HOTO KpyTa BITHOCHO HOXa Vs, M/XB; BEpPTUKAIBHOI Mojavi NUTipyBaTIbHOTO Kpyra Ha
rMOVHY Bpi3aHHS SIOM., MM) TIOBUHHI 3a0€3MeunTH 3aJaHe 3HAYEHHS KYyTOBUX Tapa-
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METpIB Pi3aJbHOI KPOMKH, HEOOX1JIHYy TOCTPOTY Jie3a Ta BIACYTHICTb 3aJUpPOK, MpH-
NaTiOBaHb, BUKPUIITYBaHb, NUTI(QYBaTbHUX TPILIMH Ta 1HIIUX AedeKTiB, 30epiraHHs mo-
YaTKOBUX BJIACTUBOCTEH Jie3a, OOYMOBJIEHUX XIMIYHAM CKJIAJOM 1 TEPMIYHUM OOpO0O-
JICHHSIM CTaJjli, BUCOKY YHCTOTY 0OpOOJIeHHS pi3ajbHUX MOBEPXOHB, BUCOKY MPOAYKTHU-
BHICTb 1 MiHIMaJIbHY BUTpaTy a0pa3uBHOTO IHCTPYMEHTA.

Pe3yabTaTu T2 00roBOpeHHs.

Pe3ynbrati mpoBEACHUX AOCTIHKEHb OOpOOJeHI 3a YXKHUTKOBOK IPOTrpaMolo
«REGK3N14» no3Bonuiv oiep>KaT piBHSHHS perpecii y HopMalli30BaHOMY BUTJISII

T=395,5797+68 X, — 184,4-X,+49,4-X3+22,56562-X,>+68,56562-X,?
+1 1,56562X32 -1,00'X1 'Xz -0,5'X1 'X3 +0,5'X2 'X3 +1,5'X1 'Xz 'X3 . (1)
ne X, Xp, X3 — YMHHUKH, 110 BIUIMBAIOTh HA TEMIEPATYPY HOXKA Y HOPMAJII30BAaHOMY
BUIIS; V — IIBMAKICTG pi3aHHs; U — MIBUAKICTH HMOjxadi Kpyra, M/XB.; S,,, — BElH-
YyHa Moja4l Ha BpI3aHHS, MM).
[lepeBeneHns (pakToOpiB y KOJOBI 3HAUEHHS 3A1MCHIOBAIIN 32 (POpMYTIaMHU
Xl :(V'V(O))/(AV); XZ = (Vs_Vs(O))/(AVs); X3 = (Snon -SHOH(O))/(ASHOH)- (2)
V(0) :(Vmax.+ Vmin)/ 2, Vs5(0) :(Vsmax.+Vsmin)/ 2, Snon(O) :(Snonmax.+snon min)/ 2. (3)
7ie: V — IIOTOYHA BEJIMYMHA MIBUJIKOCTI PI3aHHS; V(o) — CEpPeIHE 3HAYSHHSI IMIBUAKOCTI pi-
3aHHS; AV — IHTE€pBaJ 3MIHM HIBUJKOCTI Pi3aHHS; Vs — MOTOYHA BEJIMYMHA IIBUJKOCTI
HoJa4l KPyra; V() — CEpEeIHE 3HAUEHHS IIBUAKOCTI MoJaul Kpyra; Avs — IHTEpBajl 3MIHU
HIBUAKOCTI MOAAU1 KPYyTra; Syon — MOTOYHA BEJIMUMHA MOJIa4l Kpyra Ha BPI3aHHS; Syon(0) —
cepeiHe 3HAYEHHS 10/1a4l Kpyra Ha Bpi3aHHs; AS,o; — IHTEpBaJI 3MiHU 10/1a4l Kpyra Ha
BpI3aHHS.

TeopeTnyHi Ta eKkcriepUMEHTaNbHI JOCHIHKEHHS HAaBE/IE€H! BUIIE BCTAHOBIIIOIOTH
3aJIe)KHOCTI MK TEMIEpaTypOr0 MOBEPXHI HOXKa 1 OCHOBHUMH BIUIMBOBUMHU YMHHUKAMU
[2]. Anie BIAMIHHOCTI y pO3MIPHOCTSIX BIUTMBOBHX YMHHHUKIB HE I03BOJISIIOTH PO3TIISTHYTH
iX B OJHIN cHUCTeMI KOOpAWHAT. SIKIIO pO3MIPHOCTI BIUIMBOBUX YMHHUKIB MEPEBECTH Y
HOPMaJTI30BaHUI BUTJISIT 32 3JICKHOCTIMH (2, 3), TO TOAl X MOXKHA CyMICTUTH B OIHY
CHUCTEMY KOOPAMHAT, BU3HAYUTH PIBHSIHHS perpecii y HOpMai30BaHOMY BUTJISIII, TOCII-
JUTH WOT0 Ha €KCTPEMYM 1 3HAWTH palllOHAJIbHI PEKMMHU 3arocTproBaHHA. Pesynbratu
EKCIIEPUMEHTANBHUX JIOCHIJKEHb 3aJIEKHOCTI TEMIEPATYPU MOBEPXHI HOXA y CUCTEMI
HOpPMaJTi30BaHUX KOOPJIMHAT HaBeeH1 y Ta0. 1.

Tabauug 1. 3ajexHicTh TeMIiepaTypu. NOBEPXHI HOKA Bi/l BIVINBOBUX YMHHHKIB

KoopauHaTi YWHHHUKIB Y HOPMaJIi30BAHOMY BHUTJISITI
Temneparypa HOXaA
-1 -0,5 0 0,5 1
T=f(V) 60 80 110 142 200
T=f(Vs) 450 320 192 131 86
T=f(Ston) 48 60 88 112 150
Ts 558 460 390 385 436

3anexHiCTh TEMIEepaTypu HOKa BiJl MIBUIKOCTI pi3aHHs, IIBUAKOCTI MOAa4l Kpyra
1 Mojiaul Ha BpI3aHHS Ma€ €KCIIOHEHIIAbHY 3aJICKHICTh a 3aJIeKHICTh CyMapHOi TeMIIe-
paTypu HOXa Ma€ MOJIIHOMIAIbHY 3aJIeKHICTh Yy BUTJIAII Mapadonu [3]

Ts=103,7143-X? - 63,8-X + 393,9429.

(4)

[ToKa3HUK JOCTOBIPHOCTI aIeKBATHOCTI JIiHii TpeHy piBHsAHHS (4), R =0,9945.
JocmipkeHHsl piBHSHHS (4) HA €KCTPEMYM JI03BOJIIE BU3HAYUTH KOOPAMHATY Mi-
HIMaJIbHOT TemriepaTypu. ['padiuHa 3anexHICTh TeMIepaTypu MOBEPXHI JYIIUIBHOTO
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HO’Ka BiJ] BIUTMBOBUX YMHHHUKIB JJA€ MOXKJIMBICTh HATJBIIHO MOOAUYNTH (DOPMH 3aICKHOC-
Tel (puc. 1)

3anexHicTb Temneparypu Hoxa Big V, Vs, Smon
y=103,7143x2-63,8000x + 393,9429
6060 R?=0,9945
\ == T=f(V)
\ 500 ’ y=198,9¢08%
: NN\ | =TV Resg07
= 400 / ;
$ i T=f(Snon) vy =108,4e%%"
o R?2=0,998
I
1]
o 300 T: y = 84,30e0580x
g R?=0,994
o
2 DA — JKCnoHeHuMa bHanA
s - (T=F(V))
i
—3HCI‘IOH€HLI,L18}'IbHaﬂ
10 (T=f(Vs})
4
—3HCI'IOHEHLI,L18}'IbHaﬂ
‘ 0 (T=f(Snon))
-1,5 -1 -0,5 0 0,5 1 1,5 —— NoArMHOMKHaNbHan
(TZ)
MapameTpu YUHHUKIB Y HOpManizoBaHOMY BUrAA4i

Puc. 1. 3anexcnicms memnepamypu Hoxca 610 WUOKOCMI Pi3aHHA, WBUOKOCMI NO-
oaui i nooaui na 8Pi3aHHA Yy cuCmeMmi HOPMAIi308aHUX KOOPOUHAM

[Ticnst mpupiBHIOBaHHA 0 HYJIA 1 AU epeHIIIFOBaHHS OTPUMAJIH:

103,7143x2xX-63,8 = 0; X=63,8/(103,7143%2) = 0,3075757

BukopucrtoByrouu piBHsHHS (2, 3) ojepkaiv 3HAYEHHS YUHHUKIB y SIBHOMY BH-
il [4].

JI71s1 IBUAKOCTI pi3aHHS

V=X-Ay+ Vg V =0,3075757x10 + 35 = 38,075757 m/c.
JI1st IIBHAKOCTI ITO1a41
Vi=XA s+ Vs Vs=10,3075757%4 + 8 = 9,2303028 m/xB..

Jlst mojiayui Ha Bpi3aHHS

Ston = X Asnon + Vosmon; Sion = 0,3075757%0,09 + 0,11 = 0,137681813 mm.

BrpoBapkeHHS IUX PEKUMIB 3arOCTPIOBAHHS JI03BOJISIE 3MEHIIIUTH TEMITEPAaTypy
noBepxHi HOXka 10 Ty = 103,7143-X%63,8-X + 393,9429 =

=103,7143%0,3075757* — 63,8x0,3075757 + 393,9429 = 377,3374 °C

SIkmo BpaxyBaTH MOMHJIKY CEpPEIHBOTO MPUHMAEMO, IO MiHIMaJdbHA TeMIEpa-
Typa MOBEpXHI HOXka 3HaxoaAuThes y mexkax 370...385 °C [5].

BucHoBOK. AHai3 BUKOHAHUX JOCIiIKYBaHb TEMIIEpaTypH MOBEPXHI JTyIIUTb-
HOTO HOYa IiJ] 9ac 3arOoCTPIOBaHHS 0araToyanikoBUM aOpa3vBHUM KPYTOM 3 IIaHEeTap-
HUM TPHUBOOM YAaIlIOK J03BOJISIE BIAMITHTH:

1. 3anexHOCTI TemIepaTypy MOBEPXHI HOXa BiJl MIBUIKOCTI pI13aHHS, MIBUJIKOCTI
nojadi Kpyra 1 mojadi Ha Bpi3aHHS MalOTh €KCIOHEHIIAIBHY 3aJI€KHICTh, a 3AJICKHICTh
CyMapHOi TeMreparypu Mae napadbosidHy 3a1eKHICTb.
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2. BimMiHHOCTI pO3MIpHOCTEN BIIMBOBUX YMHHUKIB HE JO3BOJSIOTH PO3TIISHYTH
iX B OJHIN cHUCTeMI KOOpAWHAT. SIKIIO PO3MIPHOCTI BIUIMBOBUX YWHHUKIB MEPEBECTH Y
HOPMaJTI30BaHUI BUTJISL, TO TOAL IX MOYKHA CYMICTHUTH B OJJHY CHCTEMY KOOP/MHAT.

3. TlpoBeneHi AOCHIIKEHHS JO3BOJIMIM ONTHUMI3YBAaTH MPOIEC 3arOCTPIOBAHHS
JYUMIBHUX HOXKIB 1 BU3BHAYUTH PALllOHATIbHI PEKUMU LTI yBaHHS.
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Rational models of acceleration of multi-purple abrasive circuit with planitary
drive

The sharpening feature of peeling and pruning knives is that they have a wide back surface,
small sharpening angles and a large length. The large contact area of the abrasive wheel with the blade
surface causes high temperatures to form on the blade surface. As a result, the initial properties of the
blade change, its ignition occurs, there are large burrs, microcracks, chipping and other defects. The
recommendations available for rational sharpening and fine-tuning of wood-cutting tools, in particular
peeling and milling cutters, partially address this problem but significantly reduce the performance of
the sharpening process. This problem is solved by the use of many cup abrasive wheels, which is an
option for continuous grinding. It is established that the knife surface temperature is influenced by
three main influencing factors: cutting speed in m / s; feed rate of the circle in m / min. ; feed circle on
the cut in mm. But differences in the dimensions of influential factors do not allow to consider them in
one coordinate system. It is suggested to translate the dimensions of influential factors into a
normalized form and combine them into one coordinate system, determine the regression equation,
investigate it for the extremum and find rational modes of exacerbation. It is shown that the
dependences of the surface temperature of the knife on the cutting speed, the feed rate of the circle and
the feed on the cutting have an exponential dependence and the dependence of the total knife
temperature has a polynomial dependence. After equating this dependence to zero and differentiating,
we obtained the value of the optimal value of the influencing factors in the normalized form =
0,3075757. After translating this value into rational form, rational cutting modes were obtained:
cutting speed — 38,075757 m/s; feed rate of the circle — 9,2303028 m/min; feed circle for cutting —
0,137681813 mm. The introduction of these sharpening modes allows to reduce the surface
temperature of the knife to 377,337 °C, to reduce the duration of sharpening, to increase the durability
of the knife with respect to blunting, and thus to increase the productivity of the peeling machine.

Keywords: knife blade; abrasive tool; knife surface; knife temperature; Sharpening modes;
process performance
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