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SIMULATION OF FORCE CHARACTERISTICS IN THE PROCESS OF CUTTING
VEGETABLES WITH A HOMOGENEOUS TEXTURE

Mema. Memoro cmammi € MOOeNt08anHs CUTLOBUX XAPAKMEPUCTMUK Y NPOYeCi PI3aHHs 0804i6 3
0OHOPIOHOI0 MEKCMYPOI0.

Memoou. Y pobomi Ons 30iliCHEeHHs AHANIZY CUNOB0I 83AEMOOJIE Mamepiany 3 pidcyuum
IHCMPYMEHMOM, 3aCMOCOBAHO MEeMOOU CIMAMUKU MA OUHAMIKU.

Pesynomamu. 3aznaueno, wo 0604l 3abe3neuyiomv JAHOOCbKULL OpPeaHizM  GimamiHamu,
MiHepanamu ma aHmuokcuoanmamu. /s 3py4HOCmi CNo*CUBAHHA 080Ul NIONA2AI0Mb MeXAHIUHI
006pobyi, a came: pi3aHHIO, NOOPIOHEHHIO, WUHKYBAHHIO, WO € DIHUMU MemOoOamMUu 3MeHUIeHHS
posmipy. 3aznayeHi onepayii 00cA2arOMbCsl MEXAHTUHUM WIAXOM 0e3 3MIHU XIMIYHUX 8lacmugocmel
cupogunu. Pizanns € oOHiero 3 Haugaxdciugiuux onepayit, wo mMac Hadamu 8ionoeiony opmy ma
3a6e3neuyemovcsi NPOHUKHEHHAM 20CMPO20 HOJICA KPi3b Mamepial, wo npu3eoouns 00 OMpUMAHHSL
HOB0I NOGEpXHI ma MeHWUX po3mipie, HeoOXiOHux Onsi neenoi memu. Haoanus obpobOtoemomy
mamepiany neeHoi gopmu, 30[UCHIOEMbCA 3a O0NOMO20I0 20CMPO2O PIKHCYUO20 [THCMPYMEHMY,
Hanpukiao Hodkca Yu ae3d. /s mozo w0 Kinyesuii npooyKm mMag HeoOXioHy ¢hopMy, NPUKIA0AEMbCsL
negHe 3yCULlisi 00 HOXCa OJisi Mo20, Woob ni0 8NIUBOM 1020 Jle3a Mamepianl no4as nooLIAmucs Ha
yacmunu. Tomy adicaugum € mun pizanbHO20 IHCMPYMeHmy, a came Jie3d sIKi Marms pizHy Gopmy
ma KOHCMPYKMUBHI napamempu — 20cmpomy i Kym 3amouyeanus. CKOHYeHmposauo yeazy Ha momy,
Wo HOpMANbHe Pi3aHHsA nepeddavac auule HAsA8HICMb HOPMAIbHUX 3YCUNbL NPpU nepemiujeHHi e3a
nepneHouKyIapHo obpobosanoi nogepxwi. Ilpu noxunomy pizanHi uacmuna HOPMATbHUX 3VCUTL
nepemeoprocmvCs Yy MaHeeHYianbti, BHACTIOOK Y020 CYMMEBO 3HUNCYEMbCA 3YCULIA PI3AHHAL.
Pisicyyuii incmpymenm npu K083aHHI pi3anHi, KpiM nepemiujenHs 8 HOPMATIbHOMY a00 NOXUTIOMY
HanpsamKy wooo NOBepXHi 00pPOOII0BAHO20 NPOOYKMY, Modce 30IUCHI08AMU NepemMilyeHHs.

© Ugipkyn JI. O., Omensuenko O. B., Lgipkyn C. J1.,
[kinpHa 1O. C., Kopins K. O.
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napaneibHo piKcyditl Kpomyi, Wo 3HA4HOI0 MIPOIO 3HUHCYE 3YCULIA PI3AHHS. 30IUCHEHO MOOeN08AHH S
CUNOBUX XAPAKMEPUCMUK V' Hpoyeci pi3anHa 0604i6 3 0OHOPIOHOI meKcmypolo. Pozensnymo
CNiBBIOHOWIEHHS CUNU PI3aHHS ma 0eghopmayii (2nubuHU pizanis) Ha NPUKIAOL pO3PI3aHHI 0804€80T
cupoguru. Y npoyeci po3pizants Kapmonjii CHOCMepieanocsi NOCmitine 30L1buleHHs. CUlU Pi3anHsL.
Hocsewu kpumuunoz2o 3HauenHs, 3YCUNLISL NOYANO0 3MEHULYBAMUCS Y Mipy 30iNbueHHs 2AUOUHU
pospisanns. Bcro kpugy moodicHa po30inumu Ha O8I NONOBUHU, AKI € Maudce O03epKAlbHUM
8I000pPAdICEHHAM BIOHOCHO MOUKU, WO B8ION0GI0AE KpumuuHitl cuiu. 30inbwenHs cuiu nio yac
NPOHUKHEHHSL 1e3d, axc 00 NPUOIUIHO CepeOHbOi MOUKU, NOACHIOEMbCA YULIHOPUUHOK (OPMOIO
CUPOBUHU MA 8KA3YE HA OOHOPIOHICMb MEKCMYPU.

Knrwowuoei cnosa: osoui, pizanns, pixcyua KpomKa 1e3d, pidcyyuil iHCmpymeHm, HOPMAlbHe
PIi3anHs, noxuse pi3anHs, KO83He PI3aHHs, CULA PI3AHHS, MOOETIO8AHH.

IMocTanoBka npodaemu. OBoY — 1€ HIUPOKUN TEPMIH, SKMH BITHOCUTHCA JI0 iCTIBHUX YAaCTHH
pociuau. Tomy Oyb-sika 9acTHHA POCITMHM, Ky MOXKHA BXKHBATH B CHpOMY a00 BapeHOMY BHTJISIIL,
Ha3UBaeTbcs OBOoYeM. BoHu 3a0e3nedyroTh JIOJACHKMN OpraHi3M BiTaMIHaMM, MiHepajlaMu Ta
aHTHOKcHJaHTaMu. Hampukiaza, BitamiH A, SKUW MICTUTBCA B OBOYaX 3€JIEHOTO, >XKOBTOTO abo
MIOMapaH4YeBOro KOJIbOPY, BAXKIUBHH AJIs 370POB s 0U€eH 1 HIKIPH, @ TAKOXK 3MILIHIOE IMYHHY CUCTEMY.
Biramin E ogauM 3 HallBaXXITUBIIUX aHTHOKCHUIAHTIB, IO JIOTIOMArae y BiAHOBJICHHI KJIITHH — II€
OpokoJi, 3ejeHb, mmnuHaT. OBOYI MOKPAIlylOTh CMaK 1 CMOKMBAHHS HAIIOi OCHOBHOI ©Ki Ta €
JDKEpesioM HeoOX1THUX MIHepasliB, TaKUX SK: Milb, MarHii, MuHK, Gocdop, cenex.

Jlnst 3pydHOCTI CHOKMBaHHS OBOYl MIUIATAIOTh MeEXaHI4HI 00poOIll, a came: pi3aHHIo,
MOAPIOHEHHIO, MIWHKYBAHHIO, 10 € PI3HUMU METOJaMHU 3MEHILIEHHS po3Mipy. 3a3HadeHi oneparii
JOCSTAIOTHCS MEXaHIYHHUM IILIIXOM 0€3 3MIHU XIMIYHUX BJIACTUBOCTEHW CUPOBUHU. Pi3aHHS € OHIEIO
3 HAMBaXJIMBIIIMX OTEpallii, 10 Ma€ HaJaaTH BiAMOBIAHY GopMy Ta 3a06e31eqy€eThCs MPOHUKHEHHSIM
TOCTPOTO HOXa Kpi3b MaTepia, 1o NPU3BOIUTh 10 OTPUMAHHSI HOBO1 IMTOBEPXHI Ta MEHIIIUX PO3MIPIB,
HEOOXiqHMX [T IeBHOT MeTH [1]. PydHe pizanHs Ta Hapi3aHHs OBOYIB 3aiiMae He JIMIIe 6araTo yacy,
a ¥ MOKe TIPU3BECTH JI0 3a0pYAHECHHS XapuOBHX MPOAYKTIB. ToMy y mpor1ieci moapiOHEeHHS CHPOBUHU
3aCTOCOBYIOTHCSA 1 €JIEKTPUYHI T aBTOMATHU30BaH1 METO/IH, SIK1 MMOCTIHHO yIOCKOHATIOIOTHCS.

AHaji3 ocTra”HHiX AochaiukeHb Ta myoOJikauniii. OcraHHIM YacoMm 0arato JOCIIKEHb
MIPUCBSYEHO BUCBITJICHHIO DPI3HUM acleKkTaM, MOB’S3aHMX 13 aBTOMAaTH3alll€l0 OOJaJHaHHS Ui
oipiOHEHHST 0BOYEBOi cupoBuHH [1, 2, 3, 4]. 3-moMiK TakMX JOCIKEHDb € PO3pO0OKa aBTOMATHIHOT
OBOUEPI3KH, SKa CKIAJAEThCA 3 Kamepu s 3HMOMKHU 300pa)K€HHS OBOUYIB, JIBUTYHA MOCTIHOTO
CTpyMy JJsi KEepyBaHHS pyXxoM oBoui Ta Hapizka. I[Iporec aBromaruzaiii 311HCHIOETHCS 3a
JIOTIOMOTOI0 MIPOrPaMHOro 3a0e3MeUYeHHs Ta MIKPOKOHTpoJiepa 3alporpaMOBAaHOTO JJIsl aHANI3y
OTpUMaHUX 300pakeHb cupoBUHHU [2]. OBOUI MOAAIOTHCS B YCTAHOBKY uepe3 OyHKEpHUM MPUCTPIH,
a MOTIK OBOYIB J0 MIKpOKOHTpojepa. Kamepa BcraHoBiIeHa Ha OyHKep 3AIHCHIOE BIACTEXKEHHS
MOTOKY 300pakeHb B peajbHOMY uaci. Po3mi3HaBaHHS OBOYIB BUKOHYETHCS 32 KOJIBOPOM Ta
OTPUMAHUMH KOHTYpaMU OBOUYEBOT CHPOBHUHH.

Tako>k HayKOBISIMH 3aIPONOHOBAHO KOHCTPYKIIIIO aBTOMAaTHU30BAaHOI OBOYEP3KU VY AKIi
3MIIACHIOETHCS. aBTOMATHU30BAaHE YIIPABIIHHS MPOIECOM PpI3aHHS 3a JIONOMOTOI0 BHUKOPHCTAHHSA
MPOrPaMHOTO 3a0e3MedyeHHs. 3AIHCHIOEThCS aBTOMATH30BaHUI KOHTPOJL Ta BUOIP BIAMOBIAHOTO
Aiana3oHy MBUAKOCTI [UIs pi3aHHs Pi3HUX BUJIIB OBOYIB, KOHTPOJIIO PYXY YCiX pyxoMux wactut [3].
Kpim Toro, peanizoBana Y®-mnardopma, sika 3ade3neuye O6e3neky IpoaAyKTIB s CHOKUBAHHS 0e3
IIKO/M SIK JUTsl KOPUCTYBaya, Tak i AJis DKi.

Hananus o6po0iaroeMoMy Matepiany MeBHOI (popMH, 3AIHCHIOETBCS 32 JOMOMOTOI0 TOCTPOTro
PLKYUOTO IHCTPYMEHTY, HAIIPUKJIAA HOXKa uM je3a. J[isg Toro mo0 KiHLeBuil MpoIyKT MaB HEOOXIHY
dbopMy, MPUKITAIAETHCS MMEBHE 3YCUILIS J0 HOXa JUIsl TOTO, 100 Mi BITMBOM HOTO Jie3a MaTepiai
MOYaB MOAUIATUCS HAa YaCTUHHU. TOMY BaXXJIHBUM € TUI PI3AIHHOTO IHCTPYMEHTY, a came Jie3a sKi
MaroTh pi3Hy (popMy Ta KOHCTPYKTHUBHI MapaMeTpu — rOCTPOTA 1 KyT 3aTOYyBaHHs, puc. 1.
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Pucynoxk 1 — ®opma HOXaA
a — OJJHOCTOPOHHI; O — IBOCTOPOHHIN

VY KOHTEKCTI OKpecieHOi MpobaeMu, po3MJISHEMO THUIIM PI3aHHS HOXEM, a came: HOpMallbHe
pI3aHHs, IOXWIE pi3aHHs, KOB3HE Pi3aHHS, puC. 2.

2

[/// : ///] {// ///] ;;E ;]
a 0

PucyHnok 2 — PizanHs HOXeM
a — HOpMaJIbHE pi3aHHs, 0 — MOXUJIe pi3aHHS,
B — KOB3HE pi3aHHs

EdexTuBHICTh mpoliecy pi3aHHsS MOKe OyTH IIJIBHINECHA 3a paxyHOK 3MEHIIEHHS CHJI OIOpY,
o 3’SBJISIOTBCS TPU PO3pI3aHHI Marepiany Ha HeBenuki mopmii. Lle Moke OyTu DOCATHYTO
IF€OMETPUYHUM 1 KIHEMATHYHUM IIEPEeTBOPEHHSAM CKJIAJOBUX CHJIM pI3aHHS, 30KpeMa Kyra
3aTOYyBaHHS HOXKA 1 TOCTPOTH PLKYY0oi KpoMmkw Jie3a [6, 9, 10]. B3zaemonisa ne3a 3 marepiaiom y
Ipoleci pi3aHHs XapaKTepU3yeTbCs HAA3BUYAHO CcKIajiHuUMHU mnpouecamu. [lix wac mnogity
MaTepiajly Ha YaCTHHI M1/l BIUIMBOM Jie3a BiI0yBa€ThCsl MPOLIEC MONEPEHBOTO0 CTUCHEHHS! CHPOBUHU
710 BUHUKHEHHS Ha HOro KpoMIi pyHHIBHOT KOHTAKTHOT Hanpyru. MOMEHT BUHUKHEHHSI KOHTaKTHO1
HaNpyrd BU3HAYAETHCS 3HAUCHHSIM 3yCHIUIA P, 10 MPUKIAAAEThCS 10 HOXKA. Y OUIBIIOCTI BUIIA/IKIB
IpU pi3aHHI OJHOPITHMX MarepiaiiB 3ycwiisi P mpu sSKOMY 3aBEepIIYETbCS MPOLEC CTHUCHEHHS
MaTepialy 1 HOUYMHA€ETHCS HOro pi3aHHs € MAKCHUMAJIBHUM 3 YCIX 3YCHJIb, III0 BUHUKAIOTh Y MPOLEC]
pizaHHs. Sk 3a3Havanocs paHille, Take 3yCHWJIIS Pi3aHHS NpuiiMae BeIUYMHY P 1 € KPUTUYHUM
3ycuiuisaM pizanHs [5, 6, 7, 8]. HopmanbHe pizanHs nependadae Jauiie HasBHICTh HOPMAaIbHHUX 3yCHIIb
IpU TEepeMillleHHl Jie3a MNEepHeHAUKYIIpHO 00pobaroBaHoi moBepxHi. [Ipum moxmmomy pi3aHHi
YacTUHA HOPMAJIbHUX 3YCHJIb IE€PETBOPIOETHCS Y TaHTEHI[iaJibHI, BHACIIOK YOIO CYTTEBO
3HWXKYETbCS 3yCHILIS pi3aHHA. PiKyduil iHCTpyMEHT HpW KOB3aHHI pi3aHHI, KpiM HepeMilleHHs B
HOpMaJIbHOMY a00 MOXWJIOMY HAaNpsIMKy IIOAO TOBEpXHI OOpOOIIOBAHOTO NPOAYKTY, MOXE
3MIIIICHIOBATH MEpEeMIllleHHs MapalielbHO PLKYUYid KPOMIl, 10 3HAYHOIO MIPOIO 3HIKYE 3YCHUIIS
pi3aHHs.

Mera crarTi — MOJENIOBaHHA CHMJIOBUX XapakKTepUCTUK Yy TMpoleci pi3aHHS OBOYIB 3
OJIHOPIJTHOIO TEKCTYPOIO.

Bukiaa ocHOBHOro Marepiany aociaifseHHsi. PO3risiHeMO CHIIOBY B3a€MOJII0 Marepiany 3
PLKYYUM IHCTPYMEHTOM, pHC. 3.
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PucyHnok 3 — CusoBa B3aeMoIisi MaTepiainy 3 pbKyduM IHCTPYMEHTOM
[1ig yac nii HOXa Ha I1ap MaTepiaily Ha HbOTO BIUIMBA€E BEpTUKaJIbHA CUla P, HOpMalbH1 peakiii

N1 Ta N2, cunu TepTs, 1110 10Tk Ha 61uHi rpaHi F1 ta F2 Ta cuna onopy pizanus yiesom P,. Baxaroun
PyX Jie3a pIBHOMIPHUM, PIBHSIHHS pIBHOBaru Hadyze BUrisay (5, 6, 7, 8]

HNl—NzcosBﬂ:ZsinB =0;

[P+, + Fot 0090 + ysin =0 @

[Ipu pyci HOka Ta HASIBHOCTI KOB3aHHS MDK MaTepiajoM Ta O1YHUMU TpaHsIMHU MalOTh MICIIe
CITIBBIIHOIIICHHS |

F,= fN_ H @

ne f — koedimieHT TepTS KOB3aHHS.

F.= IN,.H ®

Hix po3cyBae map marepiany Ha JIesiKy BiICTaHb, SIKa JOPIBHIOE TOBIIWHI PIKY40T KPOMKH.
Toni P, =0, a P = Po. OTpumMaemMo

p,(cosp — f sipB)
2f cosp —(1— f )sinp

N, = (4)

N, Po 5)

2fcosB —(1- f )sinp

Cumu P ta Po mepneHIUKYJspHI a0 oci mapy. [Ipy MBHIKOCTSIX pi3aHHS, HE3HAYHHUX
MOPIBHSHO 31 MIBUJKICTIO MOUIMPEHHs Aeopmaliiif, CUiIM Maike PIBHOMIPHO PO3MOAUISIOTHCS IO
BChOMY IIONIEPEYHOMY Iepepi3y marepial, a Iie O3Hayae, 0 MPH pi3aHHI Ha MaJMX HIBHJIKOCTSIX
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pyiHyBaHHS BigOyBaeThCs Maixke oqHo4acHO. [IpoTe HeoOXigHO BpaxOByBaTH HU3KY YNHHHKIB, SKi
BIUTMBAIOTh Ha TIPOIIEC pi3aHHs, a caMme: (PI3MKO-MEXaHI4HI Ta PEOJIOTIYHI BIACTUBOCTI OBOYEBOT
cupoBuHU [8]. MoaenoBaHHS CHJIOBUX XapaKTEPUCTUK Y IMPOIIECi Pi3aHHS OBOYIB 3 OJHOPITHOIO
TEKCTYpPOIO MPEJICTaBICHO Ha puUC. 4. PO3rIsHYTO XapaKTEPUCTUKH CHIIM Pi3aHHS Ta JAeopMaliiro
(rmuOuHy pi3aHHs) HA MPUKIIAl KApTOILII.

VY mporeci po3pizaHHS KapTOIUIl CIIOCTEPIra€ThCsl MOCTIMHE 30UTBINCHHS CHJIA Pi3aHHS.
JlocsATIM KPUTHYHOTO 3HAYCHHS, 3YCHJUIA NOYMHAE 3MEHIIYBATHCS y Mipy 30UTbIICHHS TIMOMHH
po3pidanHs. Bcrio KpHBY MOXKHa pO3IUIMTH Ha JIBI TOJIOBUHU, SKIi € Maibke I3epKATbHUM
BiZJOOpaKCHHSIM BIIHOCHO TOYKH, IO BINOBiZa€ KPUTUYHIA Cvid. 30UTBIICHHS CHJIM IIiJ] 4ac
MPOHUKHEHHSA JIe3a, &K J0 NMPHOIM3HO CepelHbOI TOYKH, MOSICHIOETHCS HWIIHIAPUIHOIO (HOPMOIO
CHUPOBHHU Ta BKa3ye Ha OJTHOPITHICTb TEKCTYPH.

v

I mubuna pizanus

Pucynok 4 — MopenoBaHHS CUJIOBUX XapaKTEPUCTHK Y IIPOIIEC] pi3aHHs OBOYIB
3 OJIHOPITHOIO TEKCTYPOIO

Touka 1. Ilin BOIMBOM Jie3a BiOyBAa€eThCs MPOLEC MONEPEIHHOIO CTUCHEHHS CUPOBUHHU 10
BUHUKHECHHS Ha HOTO KpOMIIl PYWHIBHOI KOHTakTHOI Hampyru. Ha mpomy ertami BimOyBaeThcs
nedopmartis mij T1€r0 HOXKaA.

Touka 2 ta Touxa 3. lpu pizaHH1 OJHOPIIHUX MaTepiajiB 3yCHIUIA IIPH SKOMY 3aBEPIIYETHCS
IIPOLIEC CTUCHEHHS MaTeplany 1 IOYMHAETHCSA WOTO Pi3aHHSA € MAKCHUMaJbHUM 3 YCIX 3yCHIIB, 1110
BHUHUKAIOTh y Ipoleci pizanHs. Ha npomy erari BitOyBaeThcsi NOCTiNHE 30UIbILIEHHS CUIIU Pi3aHHS,
sKe JJocsArae KpUTUYHOTO 3HaYeHHA B Touyi 3.

Touka 4. I1pu nojanbIOMy 3aHYpEHHI JIe3a CIOCTEPIraeTbCsl 3MEHILICHHS 3HAYEHHS 3yCUILIS Y
Mipy 30UTbIIEHHS TJIMOMHU PO3PI3aHHS.

BucHoBku. 3a3HaueHo, 110 Pi3aHHS € OJHIEI0 3 HaWBAXJIMBIIIUX OIeEpalliid, 10 Mae HaJAaTH
BIAMOBIAHY (opMy Ta 3ale3nedyeThCsi MPOHUKHEHHSM TOCTPOrO HOXa Kpi3b MaTepial, IO
MPU3BOJIUTH 10 OTPUMAHHS HOBOI MOBEPXHI Ta MEHILIMX PO3MIpiB, HEOOXIIHUX JUIsI IEBHOI METH.
Hananus oOpoOmroeMmomy Matepiany mneBHOI (opmu, 3/1MCHIOETHCS 3a JOHNOMOTOI0 TOCTPOTO
PLKYYOTO IHCTPYMEHTY, HAaIIPUKJIAA HOXKa 4uM jie3a. [{isg Toro mo0 KiHLeBuil MpoyKT MaB HEOOXIHY
(bopMy, PUKIATAETHCS MEBHE 3yCUIIIS 10 HOXA Ul TOro, 100 MiJ BILIUBOM HOTO Jie3a Marepiai
M0YaB MOJUIATHCA HA YaCTMHU. TOMY BaXXJIMBUM € THUI Pi3aJIbHOTO IHCTPYMEHTY, a caMe Jie3a sKi
MaloTh pi3HY (POpPMY Ta KOHCTPYKTHBHI HapaMEeTPH — FOCTPOTA 1 KYT 3aTOUYBaHHS.

CKOHIIGHTPOBAaHO YyBary Ha TOMY, IO HOpMallbHE pi3aHHS mependadae JMIIE HasBHICTh
HOPMaJIbHUX 3yCWJIb TPH MEpeMillleHH] Jie3a MepHeHIuKyIsipHo 00poOiroBaHoi noBepxHi. [Ipu
MOXWJIOMY pi3aHH1 YaCTHHA HOPMAJIbHUX 3yCHJIb IEPETBOPIOETHCS Y TAHT€HLIANIbHI, BHACTIIOK YOTO
CYTTEBO 3HMXKYEThCS 3YCH/UIA pi3aHHSA. PDKyuni IHCTpyMEHT NpU KOB3aHHI pi3aHHI, KpiM
NepeMIIIeHHs] B HOpMAIbHOMY 200 MOXUIIOMY HalpsMKY 111010 TIOBEPXH1 00pOOIIOBAHOTO MTPOAYKTY,
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MOJKE€ 3IMCHIOBATH NEpPEMIIIEHHS NapalelbHO PLKYYid KpOMIN, HIO0 3HAYHOIO MIPOI0 3HUKYE
3YCHJUIS Pi3aHHS.

31ifiCHEHO MOJICIIOBaHHS CHJIOBHX XapaKTEPUCTHK Y MPOLECi pi3aHHS OBOYIB 3 OAHOPIIHOIO
TEKCTYpOI0. PO3rIIsIHYyTO CHIBBITHOIIEHHS CHIIM pi3aHHSA Ta Aedopmarnii (rmuOWHU pi3aHHS) Ha
MPUKIAi pO3pi3aHHS OBOYEBOI CHPOBUHH. Y TIPOIECI PO3pI3aHHS KApPTOIUIL CIIOCTEPIrasocs
MoCTiiiHe 30UTbIICHHS CHIM pi3aHHA. J{OCSATIM KPUTUYHOTO 3HAYCHHS, 3yCHIUISL I10Yalo
3MEHIIYBaTHUCS y Mipy 30UTbIICHHS] MMUOMHM po3pi3aHHA. Bclo KpuBY MOKHA pO3AUIMTH Ha JBi
MIOJIOBHHH, SIKi € Maike M3epKaIbHUM BiIOOPa)KEHHSM BiJHOCHO TOYKH, IO BIJIOBIAa€ KPUTHUHIH
cuiny. 30UTbIICHHS CWJIM il Yac TNPOHMKHEHHS Jie3a, aX OO0 NPUOJIM3HO CEeperHbOi TOYKH,
MOSICHIOETHCS IWTIHAPUIHOIO (POPMOIO CHPOBUHH Ta BKa3y€e Ha OJHOPIIHICTh TEKCTYPH.
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Obijective. The purpose of the article is to model the force characteristics in the process of
slicing vegetables of uniform texture.

Methods. In this work, statics and dynamics methods were used to analyze the force interaction
of the material with the cutting tool.

Results. It is noted that vegetables supply the human body with vitamins, minerals and
antioxidants. For ease of consumption, vegetables are subject to mechanical processing, namely:
cutting, chopping, shredding, which are different methods of reducing size. These operations are
achieved mechanically without changing the chemical properties of the raw material. Cutting is one
of the most important operations that gives the appropriate shape and is achieved by the penetration
of a sharp knife through the material, resulting in a new surface and smaller dimensions required for
a specific purpose. Giving the processed material a certain shape is carried out using a sharp cutting
tool, such as a knife or blade. In order for the final product to have the required shape, a certain
force is applied to the knife so that, under the influence of its blade, the material begins to divide into
parts. Therefore, the type of cutting tool is important, namely blades that have different shapes and
design parameters - sharpness and sharpening angle. Attention is focused on the fact that normal
cutting involves only the presence of normal forces when moving the blade perpendicular to the
surface being processed. During bevel cutting, part of the normal forces turns into tangential forces,
as a result of which the cutting force is significantly reduced. When sliding cutting, the cutting tool,
in addition to moving in a normal or inclined direction relative to the surface of the product being
processed, can move parallel to the cutting edge, which significantly reduces the cutting force.
Modeling of force characteristics in the process of cutting vegetables with a uniform texture was
carried out. The relationship between cutting force and deformation (cutting depth) is considered
using the example of cutting vegetable raw materials. As the potatoes were cut, a constant increase
in cutting force was observed. Having reached a critical value, the force began to decrease as the
cutting depth increased. The entire curve can be divided into two halves, which are almost a mirror
image relative to the point corresponding to the critical force. The increase in force with blade
penetration up to approximately the midpoint is explained by the cylindrical shape of the raw material
and indicates uniformity of texture.

Key words: vegetables, cutting, blade cutting edge, cutting tool, normal cutting, inclined
cutting, sliding cutting, cutting force, modeling.
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