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Oyna TpoTecTOBaHA HJisi TOPIBHSAHHSA 3 J00OpEe BUBUYEHWM EKCIEPUMEHTAIBHO 1 OararopazoBo
CHMY/IbOBAHA UHCENFHUMHM METOJAMH aproHoM. Moro, 3BHYaifHO i He LITKOM CIpaBEUINBO,
OTOTOXHIOIOTh 3 JleHHapa-/[OHCIBCbKUM (IIOITO0M, 3aCTOCOBYIOYHM HABITH CIELIAIBHUNA TEPMIH
«eHHapaKoHe31ym». [lokazaHo, 1m0 cranmapTHU# B naHui yac meton ['100c-ancam6mo MonTe-
Kapno, nonoBHeHM CHIIBBIIHOMIEHHSAMH TEOPIi CKEHITIHTa, HE MOKHA BBOKATH HANIMHUM METOJOM
EKCTPaIoJIAIil IpH BU3HAYCHHI MOJIOKSHHS KPUTUYHOT TOukd. [Ipy n0CipkeHH1 TOTaHo -BUBYEHUX
pedyoBUH (PO3TUIABJICHI METAJIU, COJIi, BaXKKI BYTJICBOAHI, PyJIepeHH Ta iH.) Taka Impoleaypa Besie 10
CepHO3HUX MOTPIIIHOCTEH B OLIHIII KPUTUYHUX MapaMeTpiB. B sKocCTi anbTepHATHBH B JaHii
po0OOTI 3ampOMOHOBAHO MOJU(DIKOBAHUNA METOJ ME30CKOMIYHO-HEOOMEKEHUX MOJIEKYIIPHO-
OUHAMIYHUX oOuMciaeHb. BiH TNOBHICTIO Y3ro/KeHUH 3 (QopMalli3MOM KOHIPYEHTHOI (a30BOi
niarpamu, sika po3BMHEHAa aBTOPaMHU.

THOOPMAIIMHA EHTPOIIISI 1 CBOBOJIA BUGOPY

HIBeus B.T., a.¢p.-m.H., npod., Koryr B.O., boitnosa M., beugap M., Porau M.
Onecbka HALiOHAJIbHA aKajeMisi Xap4oBHUX TexHoJIoriid, M. Oneca

VY crarTi 3anponoHoBaHa Gpopmyna OI[IHKK CBOOOIU BHOOPY JIOMHM, aHAJIOTTYHA (GopMyIti
i iHpopmaliifHoi eHTpomnii B Teopii iHdopmarii. @opmyiia 3acTocoBaHa Ui MOPIBHIHHS CBOOO U
BUOOPIB HAa NPE3UIEHTCHKUX 1 MapliaMeHTChKUX BHOOpax B VYkpaini 1 Pociiicekiit Qeneparii, a
TaKOX B KpaiHax €BpOCOI03Yy.

OpHuM 3 3acaJHUYMX MOHATH CTATHUCTUYHOI (I3MKH € TOHATTA eHTpomii. Y 1877 pomi
reHianpHuM aBcTpiiicbkuit Gizuk Jlroasir Exyaps bonbiman nmepmuM 3po3yMiB 3B’SI30K €HTPOMIT
¢13UYHOT cucTeMH 3 WMOBIPHICTIO 1i mepeOyBaHHS B TOMY, YM IHIIOMY MaKpOCKONIYHOMY CTaHI,
OB’ SI3aHOI0 3 KUIBKICTIO MIKPOCTAaHIB, SIK1 peaii3yloTh JaHUN MaKpOCKOMUHUN cTaH. Y 1948 pomi
3HAMEHUTUN aMEepUKAHChKUM enekTpoTexHIK 1 marematnk Knon EnByn IllenHon 3amporoHyBaB
BUKOPUCTOBYBATH MOHSTTS €HTPOMIi AJIsi OLIHKKM HEBU3HAYEHOCTI 1H(opMalii mpo Ty, YU IHIIY
noxiro. TuM caMuM BIH 3aM0YaTKyBaB HOBY MaTeMaTHYHY JMCIMILIIHY — Teopito iH(opmarlii, ae
EHTpOmisl OTpUMajia Ha3By iHpopMauiiiHOT eHTpomii. 3B’A30K 1H(opmamiiHOT eHTpomii 3
WMOBIPHICTIO HACTAHHS TOI, YM 1HINOI MOl BIH 3allpONOHYBaB y TAaKOMY 3K BUIJISAL SIK 1 3B 30K
nepeOyBaHHsI CUCTEMH B TOMY, Y1 IHIIOMY MAaKpOCKOIIYHOMY CTaHi, TOOTO, (JaKTHYHO BUKOPHCTAB
1St iHpOpMaIliifHOT enTpotii popmyny bonbnmana.

3acToCcyeMO 3ampoOrnOHOBaHI HaMW (OPMYJIHM JJIsl OINHKK 1HJAEKCY CBOOOIM BHOOPIB Y
MPOBIAHUX KpaiHax €BpoCoiO3y, a TaKoXK B YKpaiHi 1 Pocii. [{is mpocToTn BI3bMEMO JIHIIIE OCTaHHI
BUOOpU y KpaiHax €pponu. /s napinaMeHTChKUX BUOOPIB MATUMEMO HACTYITHUN pe3yJbTaT.
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Puc. 1 — Jliarpama nap;iaMmeHTChbKUX BHOOPiB KpaiHax €Bponu
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3 HaBeJeHOi JAiarpaMHM BHUJHO, IO JUISL BCIX PO3IUIAHYTUX KpaiH, a e MPOBIAHI KpaiHH
€BpoCoI03y, XapaKTepH1 BUCOKI 3HAYCHHS 1HAEKCY CBOOOaM BHOOPIB. PI3HUI MK HAaWOUIHIIMM 1
HaMEHIIIMM 3HAYECHHSIMH IhOTO 1HJIEKCY MOPIBHSHO HEBenWKa. [IpuemMHO, 10 JuIIe TPU KpaiHU
€BpOCOI03y MalOTh 3HAYEHHS 1HJIEKCY CBOOOIM BHII 3a WOTO 3HAYCHHS I YKpaiHd, a pemra
IIiCTh — HIOK41. PocCist %K y IbOMY Mepeniky KpaiH MOoCiIae OCTaHHE MICIIE 3 BEJIMKUM BIIPUBOM Bif
KpaiHu €BpOCOIO3y 3 HANMMEHIIUM 3HAYCHHSIM IHJEKCY cBOOoauM BuUOOpIB — Dpanmii. [Ipuuomy,
iHAeKkcH cBoOou BubopiB st @panuii 1 Pocii Biapi3HAIOTHCS Maiike BABIY1 Ha KOpUCTh DpaHilii.

He B ycix kpainax €Bpocoro3y Npe3ufeHTH OOWPAIOTHCS MIJISAXOM MPSMUX 1 3arajbHUX
BHOOpiB. Cepen Bke PO3MIIHYTHX KpaiH €BPOCOIO3y TakuMX KpaiH € juine 4oTtupu. BimmosimHa
JiarpaMa Mmoo MPe3nuICHTCHKUX BUOOPIB Ma€ HACTYITHUMN BUTJIIS/L.
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Puc. 2 — Jliarpama nion0 npe3ueHTCLKUX BUOOPiB

Tyt yxxe 6e3nepeyHuM JiaepoM € YKpaiHa, IpuyoMy 3 BEIUKUM BIAPUBOM Bij] pEIITH KpaiH.
[Hm kpainm €Bpocoro3y 3HOBY JIEMOHCTPYIOTh HEBENIMKY PO3KUAAHICTH BIANOBIIHUX 3HAYEHb
1HACKCY CB0OOIM BHOOpPIB, piBEHBb SKOTO B IIUJIOMY € J0BOJII BUCOKMM. Ha ocTtaHHROMY MICTI 3a
3HAYEHHSIM 1HJIEKCY cBOOOM BMOOpPIB 3HOBY omnuHUIachk Pocid. | 3HOBY iHAEeKcH cBOOOaM BHOOPIB
JUTsl Kpainu €BpOoCor03y 3 HAWMEHIITUM 1HAEKCOM ¢BOOo M BUOOPIB — [lombiii 1 Pocii Bimpi3HSAIOTECS
Maiike BJBIUl Terep yxe Ha kopucTh lloabi.

3ayBa)xxuMo, 1110 HEOOX1AH1 Ay 100yI0BHU JAilarpaM JaHH1 JIETKO JOCTYIMHI 3 IHTEPHETY 1 MU
HE pOOMJIM HA HUX CHeliaTbHUX NOCHIIAHb.

BucHoBknu

1. Sk 1 y pa3i Npe3uJeHTCbKUX BUOOPIB, PEe3yJlbTaTH BCIX OCTaHHIX MNapiIaMEHTChKUX
BHOOPIB B 000X KpaiHax CyTTEBO BIAPIZHIIOTHCS MK COOOI0 Ha KOPHUCTH OUTBINIOT CBOOOIM BUOOPIB
B YKpaiHi.

2. 3 HaBeIEHOro MOPIBHSJIBHOIO aHali3y MPE3UACHTCHKHUX 1 MapJIaMEeHTChKUX BHOODPIB B
VYkpaini 1 Pociiicekiii geneparliii BUIIMBaE, Ha HaIly AYMKY, TBEP/DKEHHS, 1110 CYTTEBA BIAMIHHICTh
pe3ynbTaTiB BUOOPIB B 000X KpaiHax HPOTArOM Mailke TPUILATH POKIB CBLAYUTH PO CYTTEBY
MEHTaJIbHY BIIMIHHICTh YyKpaiHIIB 1 MemkaHuiB Pociiicekoi ¢enepanii. IlIBuame 3a Bce, 18
BIIMIHHICTh 3aIIpOrpaMOBaHa Ha FTEHETUYHOMY PIBHI.

3. Tmgexc cBoOGomu BHOOpPIB B YKpaiHi IIIJTKOM BIAMOBIJA€ 3HAYEHHIO I1HIEKCY CBOOOIM
BUOOpPIB y MPOBIIHUX KpaiHax €Bpocoro3y, a 1HKOJIM HaBiTh 1 mepeBuinye ioro. lle, Ha Hamry
IYMKY, CBIIUNTB PO MEHTAJIbHY OJIM3BKICTh YKpaiHLIB 3 HapoaaMu €BpOCOIO3Y.

4. Innexc cBoboau BubopiB y Pociiicekiil deaepallii € CyTTEBO HMKUMUM 3@ 3HAUEHHS 11bOTO
IHAEKCY U1 TPOBIIHUX KpaiH €Bpocorody 1 Ykpainu. lle, Ha Hamry IyMKy, CBITYMTH IpO
MEHTaJIbHY BIIMIHHICT HapoJiB €Bpocoro3y BKymi 3 YKpaiHoio, Bin HapoaiB Pociiicbkoi
deneparrii.

5. Bcil xapakTepHi 0COOJMBOCTI MOBEIIHKM 1HJEKCY CBOOOAM BHOOpIB, SK BUAHO Ha
MPUKIIAAl ABOX KpaiH 13 CHUIBHOKO ICTOPI€I0, MAIOTh CTAJIMK y 4Yaci XapakTep 1 CBiI4aTh PO
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HasIBHICTh TJIMOOKHUX BHYTPIIIHIX MPUYUH TAKO1 BIIMIHHOCTI.

6. Cama MOXJIMBICTP MOMITHTH HaWApiOHIIII JeTani K MNPEe3UJACHTChKHUX, TaK 1
napjiaMeHTChbKUX BHOOpax B 000X KpaiHax Ha PIBHI YKMCEJ CBIAYUTH, HA HAIIy AYMKY, IIPO Te€, IO
dbopMynu, 3ampornoHOBaHI aBTOpPaMM JUIsl aHaji3y BHOOpPIB, € €()EeKTUBHUM I1HCTPYMEHTOM
KUIbKICHOTO JOCIHIIKEHHSI JAAHOTO MOJIITUYHOIrO Ipolecy. Mu BIEBHEHI, 10 NOMIOHUN MiAXiJ
MOYHA 3aCTOCYBATH JIJIsI KUTbKICHOTO aHaJI3y 1 IHIITMX aCIEKTIB MOJITUYHOTO KUTTS PI3HUX KpaiH.

INTERMITTENT GRINDING TEMPERATURE MODELING

Doctor of Science, professor Natalia Lishchenko
Odessa National Academy of Food Technologies

The temperature in the grinding zone is one of the factors limiting the performance of
grinding operation. To optimize grinding parameters, it is necessary to have true information about
the grinding temperature which can be obtained by theoretical methods, theoretical methods with
experimental verification, theoretical methods with temperature field simulation, simulation with
experimental testing, the only simulation both at the production stage and its preparation. One of the
most effective methods of reducing the grinding temperature and, consequently, increasing the
productivity of the grinding operation is the use of grinding wheels with a discontinuous working
surface. Alternating cutting segments and no cutting grooves (cavities, flutes, pores) on the working
surface of such wheels help to improve cutting conditions and effectively remove chips from the
cutting zone. In addition, these grooves on the wheel cutting surface contribute to the effective
penetration of the grinding fluid into the cutting zone with all the resulting positive consequences
that the grinding fluid provides, to wit: cooling, reducing friction, removing chips, etc.

For more than a century of mechanical engineering technology development a hugerange of
metal cutting and abrasive tools has been created. The working surface of any multipoint cutting
tool is a combination of cutting (cutting edges) and non-cutting (chip grooves) elements. In this
sense, any cutting process with these tools is intermittent and cyclical, i.e. repetitive with a certain
frequency of the tool cutting elements impact on the surface to be machined. It means the heat flux
of intermittent process will be impulsive. The review of the technical literature allows us to perform
the following classification of grinding wheels based on the frequency of the thermal pulses impact
on the treated surface being ground when grinding with interrupted wheels.

The thermal scheme of intermittent grinding can be represented by a sequence of heat flux pulses
q(t), which is characterized by a period T, a period duty factor s=Ti/T, and the maximum qmax and
average gave values of the heat flux (Fig.1).

1th micro-circle . 2nd micro-circle 3rd micro-circle
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The beginning of a grinding interval with a duration Ty

Fig. 1 — Pulsating heat flux q(t): 0T1 and T1T are time intervals of heating and cooling (no
heating) forming macro- ormicro-cycles of intermittent grinding with a cycle period T

A new mathematical formula for determining the intermittent grinding temperature is
proposed instead of and based on formulas of Carslaw, H.S. and Jaeger, J.C., to wit:

Oy = qf;:/E \/g(z\/a+ f(s)\/'F), 1)
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