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InmaMuuecKuii ananms Npolueccd pyOku OuoCHpbA HA MaTe€MaTHueCKol Monmenm.

MBAIOB B.M,, NYANEHKO B.H,, WPKOB C.T',, AHIPEEHKOB B,A., u I'OPBATOB A.B,

MockoBckMi TexHONMOrMUecKMit MHCTHUTYT MACHOHl M MONOYHOi NpoMumnewnocty, Mocksa, CCCP

B MsCHoif NMpOMHmIEHHOCTM WUPOKO IpuUMEHAETcHA pyOfmee pe3anmue (pyoxa) nina m3MellbyeHUs IDI ac TO-
BAHHOTO MACa M MACOMPOAYKTOB., PYyGKA mpOM3IBOMUTCA NIACTHHUATHMA HOKaMH B YCTPOWCTBaX IMJIBO—
TUHHOTO THUIa M pelaTenpHHX MamyHax C ppamalbmuMmucsa HoxaMu, PasluuHHe CXeMH rpouecca PyoKm!,
UCNONb3yeMue B 3THUX N3IMENpUUTEJNAX, OMMCHBAKNTCA MaTeMaTUYeCKOo#l MoHAensi nmpouecca PYGKA, pagz—
paGoTaHHO! HA OCHOBE' TeOpUM DPaClIpOCTpaHEHMA NIOCKUX BONH B BABKO-YNPYIMX M YNpyTo-miiacTH-
JeCKMX OuoMaTepuanaX. B pa6oTe Mpoua3pelley AHaJIM3 Ha nNaHHOW Moneny pa3nuyHIX CXeM mpouecca
PYOKM OHMOCHDPBA C UeJbl MONyYeHUA DPACYEeTHHX COOTHOWEHMN niA onpenelieHMs CUNOBHX NapaMeTpOR
npouecca pes3aHusa. [[onyueHn COoTHOWEHusA, NO3BoNAWmME NPOU3BONATHL pPACYET PEOMETDUYECKMX DB3—
MEepoB NNACTMHUATHX HOXeill, KNHeMATMUECKMX ¥ CUJIOBHX napamMeTpoB mpoOliecca PYGKM NMpAKTUUIECKM

+ I7lA BCE NDUMEHSEeMHX B MACHONX mpOMHIIeHHOCTH MSUKH M yeTpoliicTs, peanuB3ypmMX Mporecc Py6Kkm, H#

MOTYyT GHTEL MCNONBIOBAHH B APYr#X OoTPacyiAX NpPOMHuNIEHHOCTH, CBAB3AHHHX C nepepaGoTKO}# CHphA
6MONIOTUYECKOTO NPOUCXOXACHNA,
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A dynamic analysis of biological material chopping, using a mathematical model

Chopping is widely practiced in the meat industry for disintegrating plated meat amd meat
products.

Chopping is done with plate knives in the devices of the guillotine-type and in cutters
with rotating knives. Various schemes of the chopping process involved in these size-redu-
cing machines are related with the mathematical model of this process, developed on the
- basis of the theory of plane wave propagation in visco-elastic and elasto-plastic biologi-
cal materials., Using the described model, various biomaterials chopping schemes are analy-
zed with the purpose of deriving estimated relations for determining force parametres of
the chopping procese. Interrelationships are presented to calculate the geometrical dimen-
sione of the plate knives, of the kinematic and force -~parametres of the chopping process
practically for all the chopping machines and devices applied in the meat industry; they
can be used in other industries processing materials of the biological origin.
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B iacHoft MpOMHIIEHHOCTH UMPOKO IpuMeHAeTcsA DyOAlee pe3aHne (pyora) mig m3MeJbYeHUA IIACTO-

BAHHOTO MACA I MACONPONYKTOB. ‘
PyGra OpOM3BONNTCA NJAACTHHYATHME HOXaME B yCTpolicTBax TMJBOTHHHOI'O TUI X pe3areJbHHX Malll-
HAX ¢ BpallapiiMica HoxaMi, Pas/ifuHHE cXeMH Ipollecca pyOku, HCIOJb3yeMHEe B 3TUX M3MEJEUUTe-
JAX olMcHBapTCA MareMarydecKoit MomeJnn Ipollecca pyOK:, paspadOTaHHOil Ha OCHOBe TEOpUM pac-—
TPOCTPaHeHNA IIOCKHX BOJH B BESKO-yUDyIWX I yHPYTO-IUIACTHYECKUX OHoMaTeprasax Li
LaHpas MoLeJb TOCTDPOeHa Mg odmeil cXems Ipolecca PYyOH, KOTopad NpencTapieHa Ha Puc.l.

Puc.l. Ocmas cxema opollecca pPyOKH.

[ - mpacTuHYaTHi HOX; < - CmoMarepual.
Fig. 1. The general scheme of chopping.

1- a plate knife; 2~ a biological material
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Smech Q. m B - HEKOTOpHE KOHCTAHTH MaTepuajae CHphi; P - IJIOTHOCTH Marepuaia; O - mmHa
JIe3BUA HOXA; h - TOJIMHA MaTepuasa; oK — yIoJd IONAYM CHPBA; {p—- YTOJ BATOUKE IIACTMHYATOIO
HOXAa; O — yToJ BCTDEUNM HOXA C MaTepuHaioM; S - CKOPOCTH JEe3BUS ILIACTHHYATOTO HOXA;
¥ - yTOX MexLy HallpaBJeHueM IBAXGHUS JIO3BUS HOXA U IJIOCKOCTBH ONODH.
B pesaTesbHHX MalHAX K_%CTpOﬁCTBaX ICIIONB3YOTCA DPA3JMUHHe BApWAHTH olleil cXeMH Iporecca
) ]

DPyOr®. Ecom OpuHATE 6 X =0, Y=7/2 NpuIneM K TWILOTUHHOH DyOKe CHpPbhA IIACTHHYATHM HOXKOM
C OmHOCTOpOHHe# (pwc.2a) M IBYXCTODOHHEH 3aToukofl (puc.26). IJA pesaTeJbHHX MAlMH ¢ Bpalao-
mnmngg ?ﬂaCT%H?aTHMH HOXAME MCIOJB3YETCA CXeMa CO CJACHYHIMMYA IapaMeTpaMu 0< B< /2
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Puc.2. CxemMH DyOKE CHpBA IJIACTUMHYATHME HOXAMH .

a — pyOKa HOXOM C OLHOCTODOHHE! 3aTO4YKO#; 0 — pyCKa HOXKOM C IBYXCTODOHHE# 3aTO04YKoi;
B - pyOKa BpallaliMMCA HOXOM.

Fig. 2. Schemes of raw material chopping with plate knives.

a- chopping with a knife with one-sided sharpening; b= chopping with a knife with
two-sided sharpening; c- chopping with a rotating knife.
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CooTBeTCTByRIINE DACCMOTDEHHHNM CXeMaMm IIponecca DYOKH (POPMYJH IJA pacyeTa YCHJMA DPyOKA HMEnT
CJeLYmA BUI: iy
I) PyGra HOXOM C OINHOCTODOHHeH 3aTOouKoi

4
2 Ly UQPE 'th‘p L 3
p=8hB{1-[1 e 1 (2)
2) PyOka HOXOM C IByXCTODOHHef sagoqxoﬁ
i vapetgfe 27 .
=2BhB{1-[4 - 22"
P=2BnB{1-[1- Jr—s 1} (3)

3) PyOka Bpamamommicsa HOXOM

P=bhB{1~ ~<mpfstn,rp b 4
{1 [1 E(Ba)zstn(%-xp+8)]} 4)

losyuenane coorHomerusa (2), (3) m (4) mO3BOJMOT IPOMSBONATE DPAacueT TEOMETPIYECKAX DPA3MEDOB
IVIACTUHYATHX HOXell, KMHEMATWYeCKUX ¥ CWJIOBHX [ApaMeTpOB IpOoLecca DPYyOCKM IPAKTAYECKH IJIf BCeX
IPUMEHAEMHX B MACHOJ IDOMBUIEHHOCTY MAIMH X YCTDOHCTB, PEAJHM3YWIMX IIPOLECC DYGKH.
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