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There were four peaks on TSD curves at —15, —30, —61 and —129 °C. The peak at the lowest
temperature was attributed to the y-relaxation, while the peak at —15 °C was probably caused by the
space charge accumulated due to interfacial and/or electrode processes. The origin of other two
peaks was not clear, but they were probably related to p-processes. Real and imaginary parts of the
dielectric constant ¢ in the frequency domain have been measured at constant temperatures from 30
to 130 °C. The a-relaxation was seen as well defined loss peaks at T higher than glass transition
temperature Tg. Increase of the € with decreasing frequency at sub-Tg temperatures can be attributed
either to the conductivity effect, or be considered as the high frequency part of the a-peaks
positioned out of the employed frequency range.

The empirical Havriliak-Negami’s model has been applied for fitting the experimental data.
It has been found that the experimental curve approached the Debye curve (with increase of
temperature) only from the low frequency side. The dielectric strength in doped PS appeared to be
much higher than that in pure polymer indicating that the high dipole moment of the chromophore
molecules affects the dielectric constant of the system only at low frequencies.

We performed Hamon’s transformation of the isothermal (absorption) currents at different
temperatures from 20 to 125 °C in order to obtain the frequency dependence of the dielectric
constant in this range. It has been found that the temperature dependence of the characteristic peak
frequencies at sub-Tg¢ temperatures was close to the Arrenius formula with the activation energy of
0.52 eV, while the Williams—Landel-Ferry model was more suitable above Ty

Our results were in good agreement with the reported data on the same system obtained by
the more complicated measurements of the second harmonic generation signal. Thus, the
combination of three methods allowed us to study dielectric properties of the system in wide range
of temperatures and frequencies.

YJIBTPA3BYKOBA EKCTPAKIIA IIOJICAXAPUIIB JIBOHY

3anopoxnmnii B.I'., npodecop
Onecbka HallioOHAJLHA aKaJAeMisi Xap4oBHX TexHoJIoriii, M. Oneca

3acToCyBaHHsI yJIbTPA3BYKOBUX KOJMBAaHb B XIMIUHIA TEXHOJOTII € TOCUTh MEPCIIEKTUBHUM:
B 0araTbOX BHIIaJKaX BOHO 3a0e3leyye BUKIIOYHO BHCOKY IHTEHCHBHICTH TEXHOJOTIHHOTO
MpoLecy, HEe JOCSKHY 3a JOMOMOIOK TAaKUX LIMPOKO TMOUIMPEHUX METOMIB SIK MeXaHIduHe
nepeMillyBaHHs, 3aCTOCYBaHHS BUCOKHMX TeMIIEpaTyp 1 TUCKIB Ta iH. Tomy npobiema 3acTocyBaHHs
YIBTPa3BYKY B IIPOIIECax XIMIYHOT TEXHOJIOT11 3aCTyrOBY€E Ha CEPHO3HY yBary.

B sxocTi ekcTpareHTa MU BHKOPHUCTOBYBQJIM JUCTUJIbOBaHY Boay. st excrpakuii Oyio
B35ITO CIIBBITHOIIEHHS CHPOBUHM : ekcTpareHt 1:10 (3a Baroro).
3acTocyBaHHS B SKOCTI €KCTpareHTa BOJM TOB's3aHe 3 1 XapyoBoiO 1 (hapMaleBTUUHOIO
3aCTOCOBHICTIO.

VY bTpa3ByKOBUI reHepaToOp reHepyBaB MO3/10BKHI MEXaH14H1 KOJIMBaHHS 3 yacToToro 30-40
k['11. 3aBAsSKM 3MIHHUM HacaJkaM MOXJIMBE OTPUMAHHSI HACTYITHOTO Jiana3oHy MOTY>KHOCTEH: Bijl
12,5 Bt/em o 460 Bt/cm. ani wactotu (30-40 kI'11) He € HeOE3MEUHUMHU ISl 3/TOPOB'S JIFOIMHH,
ajie He PEKOMEHIYEThCS poOOTa MPUIIATy «BXOJIOCTY» (HacaJKka HE HAaBAaHTAXKEHA B sIKE-HEOYIb
CEpEeIOBHUIIIE).

Jlo ekcrpakmii cMpoBHHA HE TijagaBaiacs HisSKid morepenHiii oOpoOii. YIbTpa3ByKOBHiA
BITUB Ha TBEPAY POCIHHHY CUPOBUHY (HACIHHA JIbOHY) MPOBOAMIIOCS 3 1 IHTEHCHUBHICTIO BT/M
npoTsAroM 5-20 XBUIJIMH.

[Tonanpiie 30UIBIICHHS Yacy YJIBTPAa3BYKOBOI OOpOOKM HE TPHU3BOIAUTH 10 301IBIICHHS
BMICTY 010JIOTIYHO aKTHBHHUX PEYOBUH B PO3UHMHI, a BUKJIMKAE X PYHHYBaHHS 1 IHAKTHBAIIIIO.

[TpoBoauoCs: BUMipIOBaHHS B’SI3KICTI OTPUMAHOTO PO3YMHY 3a JOMOMOIOI0 BiCKO3UMETDA,
a TaKO’K BU3HAYABCS CYXHH 3aJIMIIOK.
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OTpuMaHHii CyXHi 3aJMIIOK 3BXYBAJIU 1 MOBTOPHO PO3YHHSUTH B 00 €Mi BOAHM PIBHOMY
BUXITHOMY (B3ATOMY Jisi ekcrpakuii). Ilpu 1poMy B'SI3KICTHP pO3YMHIB TOJiCaxapuiaiB
B1THOBITIOETBHCSI, 1[0 BAXKJIMBO MPH MPAKTUIHOMY BUKOPHUCTAaHHI CYXHX IOJTicaxapisiB.

OTtpumMaHi pe3yabTaTH MpeAcTaBieHi B Tabmuisax 1-2.

Taoauus 1 — 3nauenns B’sa3kicti (I1a.cek.) ekcTpakTy mosicaxapinis JboHY B
3aJIe5KHOCTI BiJl Yacy Ta MOTYKHOCTI yJIbTPa3BYKOBOI 00poOKHU

[ToTyxHicTb Yac 006poOKkH (XBUIMHN)
BUIIPOMIHIOBAaHHS 5 10 15 20
Br/Mm?
20 3,9 4,7 5,1 5,2
30 4,2 5,3 5,8 5,9
70 4,5 6,2 7,1 7,2

Tabumuns 2 — 3HaYeHHsA Mac CyX0ro 3aJIMIIKY (B rpaMax) B 3aJIe;KHOCTI Bij gacy
Ta MOTY’KHOCTI yJIbTPa3BYKOBOI 00po0KH

Yac 00OpoOKH, [otyxHuicts (B1/M?)
(XBUIIHM) 20 30 70
5 0,0007 0,0009 0,0015
10 0,0021 0,0029 0,0033
15 0,0041 0,0055 0,0062
20 0,0052 0,0061 0,0075

[IpoBeneHi AOCHI/DKEHHST TIOKa3aiw, [0 MPH 3acToCcyBaHHS Y3 0OpoOKM B Tmporeci
eKCTparyBaHHs IOJIiCaXapHliB JIbOHY ICTOTHO 3HMIXKYETHCS Yac €KCTpakI(ii. MakcCUuMallbHUI BHXIi
noicaxapuis Mae Micue npu Y3 o6poOku ekcTpakiii motyxksictio 70 Br/M? mpotsrom 20 XBHIIH.
OTpumaHi TaKuM CIIOCOOOM TMOJicaxapuaId JIbOHY MOYKHA YCITIIHO 3aCTOCOBYBATH B SIKOCTI
AHTUOKCUJIAHTHHUX , OaKTePULUIHNX, (QYHTIIIUIHUX 1 aHTUBIPYCHHX TpEnaparis.

GRINDING TEMPERATURE MODELING

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

Grinding temperature mathematic models need for the designing, monitoring and diagnosing
the grinding operation to boost the operation throughput. This is fully relevant, for example, for
CNC gear grinding machines. Once this problem is solved, it becomes possible to develop
appropriate computer subsystems to optimize and control the grinding operation on CNC machines
at the stages of production and its preparation. The urgency of solving this problem is confirmed by
the large number of relevant publications. The temperature in the grinding zone is one of the main
factors limiting the performance of grinding.

The state of the problem in the field of the grinding thermophysical theory can be considered
taking into account the following philosophical technical concepts that predetermine the
corresponding particular approaches to the solution of the corresponding problems. Firstly, it is the
concept of dry and wet grinding, which predetermines the absence or accounting of convective heat
transfer under the action of grinding fluid. Secondly, it is the concept of macro- and micro-grinding,
which allows considering integral (due to averaging) or local heat fluxes with and without taking
into account the effect on temperature of instantaneous cutting elements — sections of abrasive
grains separated by pores of the grinding wheel (highly porous grinding wheels) as well as their
accidental impact on the surface being ground. Thirdly, the concept of super-micro-grinding, which
involves taking into account the effect of individual cutting grains of the grinding wheel, with and
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