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DETERMINATION OF THERMODYNAMIC TEMPERATURE IN THE PROCESS OF THIN-BLADE
TREATMENT WITH CORUNDUM CUTTING PLATES

AnHoTanus. [IpemioxeHa MaTeMaTHYecKas MOJENb pacueTa TePMOJMHAMHUYECKON TeMIIepaTypsl B 30HE
pe3aHus KOPYHAOBBIMH DPEXYUIMMH IUTACTUHAMH. B OCHOBE MOJIENN JIEKHUT ypaBHEHHE TEIUIOBOTO OaylaHca,
3amMcaHHOE JUIs Ipoliecca pe3anus. Maremarnueckas MOJIeNIb YUUTHIBAET PEKUMBI Pe3aHHs, TCIUIOQHU3UIECKUE
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XapaKTEPUCTUKU PEXYIIeH IUIacTHHBL, 00padaThIBaEMOW JeTanu, CXOJSIIEH CTPYKKH, OXJIaXAarolei
TEXHOJIOTMYECKOH Cpeabl, a TakXke TEeIUIONOTepr pajguanued u  KoHBekuued. /[ ompeneneHus
TEpPMOJMHAMUYECKOH TeMIlepaTypbl B THpoOLECCE pPE3aHusl HCIOJB3YeTCs METOJ| IOCJIe0BATENbHbBIX
NPUOITHKESHUH.

Summary. Proposed a mathematical model for calculating the thermodynamic temperature in the cutting
zone with corundum cutting inserts is proposed. The model is based on the heat balance equation written for the
cutting process. The mathematical model takes into account the cutting conditions, the thermal characteristics of
the cutting insert, the work piece, the descending chips, the cooling process medium, as well as the heat loss by
radiation and convection. To determine the thermodynamic temperature during the cutting process, the method of

successive approximations is used.

Kniouegvie cnosa: memnepamypa, KopyHO, npoyecc pe3anusi, Meniogou Oanamnc, Memoo umepayuu,

mo4YHOCNb.

Key words: temperature, corundum, cutting process, heat balance, iteration method, accuracy.

ToHkoe TOHKOJIE3BUITHOE (hpe3epOBaHIE LIBETHBIX
METaJUIOB M  CIUIABOB  OCYIIECTBISETCS B  HX
CPAaBHUTEIBHO TOHKUX IOBEPXHOCTHBIX CJIOAX, YTO
NPUBOAMT K BEcbMa BBICOKMM  TEIUIOBBIM U
MEXaHNYECKUM Harpys3KaM IIpH CTPYKKOOOpa30BaHNHU
MaJbIX CEYEHHH, BBI3BIBAIOIINX HHOT/A TPEIIUHBI U

NpOXXUTM  Ha  0OpabOTaHHBIX  HOBEPXHOCTSIX.
3HayeHUsIMH TEeMIEpaTyp B 30HE KOHTAaKTa C
o0OpabaTbiBaEMOW  TOBEpXHOCTBHIO,  MOJYYEHHBIX
OKCHEPUMEHTAIbHO C  IIOMOIIBIO  €CTECTBEHHBIX

TepMOIap, MOKHO MOJIB30BATHCA JIMIIb IJIs1 ONHUCAHUA
HBJ’IeHHﬁ, MpoUuCXoadux B CPaBHUTCIBLHO OOJILLINX

MaTepUAIOB WM Ul CpPEIHEW OICHKH KadecTBa
obOpaboranHo#l moBepxHOCTH. OlleHUBaTH  OoJee
TOHKHE SBJIICHUS, TPOHMCXOJSIINNE B 30HC KOHTaKTa
(bpe3bl 1 00pabaTHIBAEMOT0 MaTEpUAIIA, MOKHO TOJIBKO
OPHEHTHPYSICh Ha 3HAYCHUS JIOKAIBHBIX TEMIIEpATyp.

B nanHoit pabote mpesaraeTesi MaTeMaTUIeCcKast
MO/IEITh OTpe/IeeHuUs TEPMOJMHAMUYIECKON
TeMIlepaTypsl B 30HE pe3aHus Impu 00paboTke
MaTepHaaoB KOPYHIOBBIMH PEXYIIUMH IIJTaCTHHAMH.
MateMaTHueckas MOJCIb 0a3UPyeTCs Ha ypaBHCHHU
TEIJIOBOTO OanaHca.

VYpaBHeHHE TEIJIOBOTO OajlaHca sl Mpolecca

o0beMax 00pabaThiBaCMBIX MATCPHATIOB, HAIPUMEp, pe3aHHs KOPYHIOBBIMH PEXKYIIUMH IUIACTHHAMU
JUTSL OTIPEJICIICHHS CPEHUX TePMHUUCCKUX neopManvii  MMeeT BHI:
Co-my- (0 —tyy) +Corme- (0 —t,) +
+Cn'm,u'(9_tH,u)+C0X'mox'(9_tﬂox)+QTn =Pz'v'T (1)
rae P,- cuia pes3aHus, 3aBUCSINAS OT PEKUMOB Qi = Quons + Qpag 2)
pe3anus (CkopocTH, moxmauwm, Tmyoumnsl), [H]; v-
ckopocth  pesanms, [wm/c]; (- TemmoemkocTb 1€ Qo ¥ Qpay COOTBETCTBEHHO KOHBEKTHBHAS

o o o .
KOPYH/IOBOH peXyllel IUIacTHHBI, [—K] m,- Macca
Kr*
KOPYHI0BOMpexyIel miacTuubl, [Kr]; t,,- HavaibHas

TeMIlepaTypa pexyleil MIacTHHbl U3 KopyHaa, [°Cl;
Ce- TEIIOEMKOCTb MaTepuana CTPYKKH

I ],
(mropanoMuHUsI, TATYHH U T.1.), [—K] t, .- HaYaIIbHAs
Kr-

Temneparypa ctpyxku, [°C]; m.- Macca ynpansemoii
crpyxku, [kr]; C,- TemnoemkocTs oOpabaThiBaeMOil

Mx ],
jgetanu (IOpaTiOMUHUS, JIATYHH U T.JI.), [—K] tn-

Kr+
HavallbHAsl TeMmIeparypa o0pabaTbIBaeMOW JeTallu,
[°C]; m,- macca obpaGatbiBaemoi getanu, [kr]; Cox-
TEIUIOEMKOCTh  OXJIAKIAIOIIEH  TEXHOJIOTHYECKON

Ax ], .
cpenbl (kepocuHa), [—K], Mgy~ Macca OXJIAKIAOIIEN
Kr-

TEXHOJOTUYECKOH cpenbl, [Kr]; t,.- HavajbHas
TEMIIEpAaTypa  OXJIAKAAIOIIEH  TEXHOJIOTHYECKOM
cpensl, [°C]; Q;- HOTEPH TEIIa B OKPYKAIOLIYIO CPELY
IMOCPEACTBOM KOHBCKTHBHOTI'O U paauanroHHOTO
temioobmena,  [JIk]; 6-  TepMoauMHAMHYECKas
TeMIepaTypa, yCTaHaBIIMBaeMasl B POLIECCE Pe3aHHus B
yclIoBHsAX Temiosoro pasHosecus, [°C], T- Bpems
YCTaHOBJICHHUS CTAL[HIOHAPHOT'O MPOLiecca PU Pe3aHHu
[c].
Tennonorepu B

OTIPEJICINIAIOTCS 10 hopMyIIe:

OKPY’KaIOIIYIO cpemy

U paJuanioHHas COCTaBJIAIOMINE TEIIJIOBBIX IOTEPD,

[1Tx].
KoOHBEKTHBHAsI COCTABJIAIOIIAS TEIUIOBBIX MOTEPh
omnpezaensercs no popmyie Heorona-Puxmana [1, 2]:

Qxous = Aep - F-(6—- tBOS) T (3)

TJIE (p- CPENHUI KOOQHUIMEHT TEMIOOTAAYH OT
MOBEPXHOCTH PEXYIIEH IIaCTUHBI 1 00pabaThIBaeMOit
Bt
JeTajH B OKPY)KAIOIIYI BO3AYIIHYIO Cpeay, [Z_K] F-
vz
CyMMapHasi  IUIOHIaJb  IOBEPXHOCTH  pexXylleil
IIacTUHBL U oOpabaTeiBaeMoil getanu [M2]; Eyos-
TeMIeparypa okpysKaromei Bo3aymmHoii cpensl, [°C].
Koadpdunment Ttemnoornadn ompenensercs 1o

KpUTEPHUATIBHOMY YPaBHEHUIO KOHBEKTHBHOI'O
teriooomena [2, 3]:
Nu = 0,66 - Re%> - pr033 (4)
rae Re- kpurepuii PeitHonbaca:
Re =% (5)

V- JIMHEHHAs CKOPOCTb JIBMDKCHUS pPEXyIlei
wiacTuHel, [M/c]; 9- K03DPHUIHEHT KHHEMATHYECKOH
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BA3KOCTH OKpY’Kalomel BO3myImHoii cpensl, [m%/c]; I-
OIpeIESIONIMN THHEHHBIN pa3Mmep, [M]; Pr- kpurepuii
IpauaTis [uisi OKpyKaromieil BO3MYyIIHOM Cpejibl.

B kayectBe ompejendAioUIeii  TEMIEPaTyThl
MIPUHUMAETCS TEMIIEPATYpa OKPY KAIOLIEN BO3AYIIHON
cpemsl B JamM OT 30HBI pE3aHhs, a B KauecTBe
OTIPENIEISIFONIETO pa3Mepa- UTHHA PEKYIIeH KPOMKH
TUTACTHHBI.

Nu-A

Aep = I (6)

A- TCIUIOMPOBOJAHOCTH

. . B
OKpY’KaloIIeH BO3MYIIHOM CPeabl, [M—I(]

rae KO3 uIueHT

3uraeHus ¥, A u Pr ais okpyXKaromeil BO3AyIIHOH’
Cpelbl HaXOATCS MO CPaBOYHbIM Tabnuam [4, 8].

PajnannonHas cocraBisronas TEINIOBEIX OTEPh
ompenensercs 1o 3akony Credana-bomymana [3, 4, 5]:

OmpenenuB 3HaueHue Kputepus Hyccenbra
KpUTEPHATBHOMY YpaBHCHHIO, HaXOIUTCS
K03 PHUIIHEHT TeToonaun Aep

Qpag = €np"Co"F T~ [(91553)4 - (tBOi;§73)4] @

Te  Epp- TPHUBEICHHAs  CTENEHb  YEPHOTHI TJie €,- CTENEeHb YEPHOTHI MaTepHaia pekyei

TEXHOJIOTHYECKOH CHCTeMbl '"pekKyllas IIaCTMHA-  IUIACTMHBI;  €,- CTENEHb 4YEPHOTHl  Marepuana
" o Bt

oOpabaTbeIBacMast aeTais'", onpeesemas mo Gopmysie oGpabaTHBaeMoii eTaIH; Co =567 [— 1<4]'
.

[3, 4, 6]:

KOX(QPUIHUEHT WU3Ty4YeHUsT aOCOIOTHO YEPHOTO Tela.
3HaueHus &€p M €; HAXOIATCSI U3 CMIABOYHBIX Tabmui [7,

8.

1 p'E
p'én
g frd _— —
TP L L7 eptey

(8)

HO,Z[CTaBJ'I?[ﬂ BbIpaKCHUS UIA TCIUIOBBIX MIOTCPH B
YpaBHCHUC TCIIJIOBOT'O 6aJ1cha, IOJIYy4YHM:

C, my- (0 —ty)+Corme- (0 —t,) +
+Cp My (0 = tyg) + Cox Moy (0 = tu) + @y F - (0 — o) " T +

0+273\% tpost+273\%
+EHPIC°'F'T'[( 100) _( 100 )]:Pz-v--[

)

OTKyJa IOJy4YacM BbIPpAXKCHUC TSI OIPCACIICHUS TCpMOHHHaMH‘ICCKOﬁ TCMIICPATYPHI, YCTaHaBJIHBaeMOﬁ B
nponecce pe3aHus:

6 +273\*
enp-CO-F-T-(W) + (Co-mp + Co-me+ C-my + Cop "My +

Fagp F1) 0 =0C,-mpy-ty, +Co-metye+ Cp oMy e typ + Cox " Moy " Lo +

4
+an-F-T-t303+snp-C0-F-r-(%) +PB vt (10)
O6o3Ha9NM:
&p Co FrT=A4
Cormy+Coome+Cpomy+Co-my+ag,-F-1=8
Comytyy + Coome - bye + C -y = Gy + Cox " Moy~ Lox + (11)
toos +273\*
(xcp-F-‘r-tBo3++enp-Co-F-‘r-<T> +Pv-t=D
Ipumem:
tue = tup = tug = buox = taoy = 20 °C.
Jli1s ypaBHEHHs TEIJIOBOro Oananca OyneM UMeETh:
6+273\%
A'(100)+B'9_D 12)
st pemenust ypaBaerust (12) mpuMeHrM METOT HTEPAIIHiL.
Nmeem:
0+273\*
9_[1)—,4-(100)]/3 (13)
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THE PUBLIC SECTOR AS THE DRIVING FORCE OF ENVIRONMENTAL PROTECTION AND
INCREASING THE LEVEL OF ITS ENVIRONMENTAL SAFETY

Abstract. The main forms of activity of public environmental organizations of the Eastern Carpathians are
studied aimed at preserving mountain ecosystems and improving the level of environmental safety of the region.
It is shown that involvement of public environmental organizations in the assessment of environmental safety,
proposed engineering and management solutions in many cases has contributed to the reduction of anthropogenic

pressure on the environment.

Keywords: non-governmental environmental organizations, forms of public activity, mountain ecosystems,

environmental safety

Inroduction and formulation of the Problem

Environmental disasters of the late twentieth
century on the territory of Ukraine (Chernobyl
accident, chemical illness of children in Chernivtsi
under the name of “alopecia”, poisoning of the Dniester
River, etc.) prompted society to unite for the protection
of their fundamental right - the right to a healthy and
safe environment. The political thaw, the opening of the
information veil, the removal of the secrecy mark from
a number of documents under the "secret stamp" were
all facilitated by this. It should be noted that in Ukraine
at that time there were a number of “public”
organizations such as the “Ukrainian Society for Nature
Conservation” (acronym UTOP). Such “utopia” existed
not only in nature conservation but also in other sectors
of social activity. Chornobyl's alarming bell, fear of
unknown threats, has structured society, especially in
the western territories of Ukraine. It was here in 1988
in Chernivtsi that the public organization “Green
Movement of Bukovina” was created, destined to
become the harbinger of the first in Ukraine officially
registered in the bodies of justice of the public
environmental organization “Green World of Ukraine”
[1].

Mass protests by citizens with fair demands to find
out the causes of environmental disasters; support for
the election of parliament to those political leaders who
defended the human right to a clean environment and

many other examples of that period could be cited.
These actions created a “ripe soil” into which the seeds
of democratic restructuring of society lay through the
activation of self-awareness. The days of communist
influence on the “hearts and minds” of the people were
gone in the summer. The competition of views on
public life and the attitude to the natural resource filled
the vacuum, a whole system of public organizations
was formed, defending the position of the “green
movement”. The period of formation was coming to an
end, and it was replaced by a period of hard labor of
civil society formation.

The catastrophic collapse in the economy of the
state, the impoverishment of scientists, the scarcity of
funds for scientific environmental studies, etc., that
took place in this period, wished to use the available
knowledge to preserve the environment. The assistance
of the international funds ISAR, Caunterpart,
Renaissance, Carpathian Fund and others, which
provided grant funds for the implementation of socially
significant environmental projects, was facilitated in
this

Dozens of new public environmental
organizations appear in the Carpathian region of
Ukraine: Bukovyna branch of NECU “Krona”,
ecological club “Vodograj”, “Stezharul”, “In Harmony
with Nature”, Nature monument “Lavra Noble”, “Lion

Society”, “Carpathian School”, “Dnister expedition”,



