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AHAJIN3 9KOJIOTHYECKOTI'O COCTOAHUSA ITPOLECCA PE3AHUSA

B po6omi posenanymi exonoeiuni acnekmu 3acmocysarts piokux MOTC npu memanoo6pooyi.
Knrouosi  crosa: macmunivHo-0x0100cyroui  mexnonoziyni cepedosuuja (MOTC), ekonoeis,
iOHI308aHA 2a308a cepedy, PIdiCYUUll IHCMPYMeHM.

B pabome paccmompensi sx0n02uveckue acnekmul npumererus scuokux COTC npu memaniooo-
pabomke.

Kurouesvle crosa: cmasouno-oxnaxcoarouue mexnonocuyeckue cpeosvt (COTC), skonozus, uoHu-
3UPOBAHHAS 2A308A51 CPENA, PEACYUWUTL UHCTPYMEHTI.

In this paper ecological aspects of application cutting fluid at cutting are considered

1.Bgeoenue

Baxneiimelt nmpo6iemMoil cOBpeMEHHOTO MAaIIMHOCTPOUTENHEHOTO HPOU3BOJI-
CTBa SIBIISIETCS] CO3JJaHNE SKOJOTMYECKH YHCTHIX TEXHOJOTHH JEe3BHIHHON 00paboT-
KM AeTaneid 0e3 MCIONIb30BaHMA TPAAWIMOHHBIX CMa3049HO-0XJIAKIAIOMINX TEXHO-
normdeckux cpen (COTC) Ha MacisiHOH W BOJO3MYIECHOHHON OcHOBax. [Ipmme-
HEHHE NPHU Pe3aHNH KOHCTPYKIMOHHBIX MaTepranoB kuakux COTC obycnoBneHo
UX TOJIOKHUTEIbHBIM BIUSHHEM Ha NPOU3BOAUTENFHOCTH OOpabOTKH M KadecTBO
00paboTaHHOTO OBEPXHOCTHOTO ci1os AeTand. OHAKO MX IPUMEHEHHE PHUBOIHUT
K HETaTUBHBIM 3KOJIOTHYECKUM IMOCIEICTBHAM JUIS YEIOBEKa U OKpY’KaloIien mpu-
ponbl. [ns yrunnzammu COTC HE0OOXOAMMO HCIIOJIB30BaTh CHEIHAIbHBIE OYUCT-
HBIE COOPYKEHHSI, YTO MPUBOAUT K YBEIHUEHHUIO HAKJIQIHBIX PACXOJ0B Ha MPOIECC
M3TOTOBIICHHUS JieTand. B paboTe nmponsBeneHa OleHKa HKOJIOTMYECKOTo 3arpsi3He-
HUS 30HBI 00pabOTKM Ha TOKAPHOM CTaHKE W IPEAJIaraeTcsi NCIOJIb30BaTh B3aMEH
TpaauumoHHbIX KUIKUX COTC, Ha MacnsHOM M BOJO3MYJIbCUOHHOM OCHOBaX,
9KOJIOTMYECKH YUCTYIO TEXHOJIOTHIO JIE3BUHHONW 00pabOTKM ¢ NPUMEHEHNEM HOHH-
3upoBanHol razosoit COTC.

2. Memoouxa npogedeHus ucciedosanuii

[IpoBeneHs! HCCIIEAOBAHUS, 1T0 U3YUCHHUIO COCTOSIHHS ra30BOi aTtMocheps! B
30He pe3anus ¢ npuMmenenneM COTC, ¢ mpumenenneM razoananuzaropa 3.02 I1-P.
[Ipubop mpemgHa3Ha4YeH 1A U3MEPEHHs MAacCOBBIX KOHIICHTpanuii 030Ha B BO3-
IyurHoi atMocdepe paboueil 30HBI 00paboTku netanu. Vcrmons3yeMblil ra3oaHa-
JM3aTOp MPEJNCTABISAET Ta30BbIi KOMIAPATOpP, 00ECIIEUNBAIOIINIT BHICOKYIO JINHEH-
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HOCTh ()YHKIHMHU TpeoOpa3oBaHMs CHUTHaNA. B ocHOBY paboOTHI aHamM3aTOpa IOJIO-
*KeH 3(PQEKT reTeporeHHONH XEMHJIIOMUHECHCHINI, BO3HHMKAIOIIEH B pe3yJsbTaTe
9K30TEPMHUUECKON pEaKIUN 030HA C OKHCISIEMBIMH XUMHYECKHMH BEIIECTBAMH
KOMITO3ULIMH. VIHTEHCHBHOCTH CBEUEHHS KOMIIO3MIMH, HPOMOPIHUOHAIBHON KOH-
LEHTpallii O30Ha B Ta30BOM cMecH, M3MepseTcs W mpeolOpaszyercst B LUPPOBOH
CHTHAJ, OTpaXaeMblii Ha MOHMTOpE aHanu3aropa. IlocTymieHue aHanu3upyeMmon
IPOOBI ra3a B XeMIIIOMHHECLICHTHBIH PEakTop 00eCcIeunBaeTCsl BCTPOCHHBIM MHUK-
poHacocoM. OCHOBHBIC TEXHHYECKHE TaHHBIC Ta30aHANN3aTOPa IPEICTaBICHBI B
Tabmune 1.

Tabmuua 1 — OcHOBHBIE TEXHHYECKHE XapaKTEPUCTHKHU razoananuzaropa 3.02I1-P

JlnamnazoH m3MepsieMbIX KoHIeHTparui O3, Mkr/m3 0-500
[Ipenen nomyckaeMbIx 3HAYEHUI OCHOBHOM

MIPUBEACHHOH MOTPEHIHOCTH (V) He Ooree +
Juist auanaszona 0 - 100 Mxr/m3 20%
OTHOCHTENBHON MOrpenHocTH (8) He Oornee +
g nranasona 100 - 500 mxr/m3 20%
Pacxon raza, morpebnseMoro Ha aHAIH3, JI/MUH 1,8+0,2

JIyi OLIEHKHM COCTOSIHMSI Ta30BOM aTMOC(EphI MCIOIB30BACS CTEHI, MPEe.-
CTaBJIEHHBIM HA PUCYHKE Ha KOTOPOM IIPOBOAMIN U3MEPEHUS MPEAEIBHO JI0MYCTH-
Mmbix kounentpanuii (ITJIK) o3oHa B Bo3mymiHO#H armMocdepe paboueii 30HbI 00pa-
0OTKM JeTay.

PrcyHOK — DKCIepUMeHTaNBHEINH CTeH]I, IIPOBECHIS U3MEPEHHNS 030Ha B BO3/IyXe:
1. T'azoananmsarop o3ona mof 3.02 I1P; 2. TpyOka, dyepe3 KOTOPYIO BCACBHIBACTCS BO3AYX JUIS
ompezenenus o3oHa B atmocdepe; 3. Cranok 16K20.

121



HccnenoBanus 1o aHanM3y BO3AYIIHOTO IIPOCTPAHCTBA B 30HE 00pabOTKH Je-
TaJI Ha BBIABJICHUE NPEAEIbHBIX YIJIEBOJOPOIOB NMPOU3BOAMUIN C MOMOIIBIO CIIe-
nuanbHoro ycrpoiictsa [1Y-43. 3a6op Bo3ayxa OCYIIECTBISIICS C TIOMOIIBIO CIie-
[IaJIBHOTO YCTPOMCTBa BXos1ero B cocraB [1Y-43. AHanu3 npo0 ocyiecTBIisii-
cs Ha xpomatorpade mozxenn 370 yepe3 BHEIIHHMH MOTIOTHTENH C MOCIEIYIOIINM
BBIBOJZIOM PE3yJIbTaTOB HAa KOMIBIOTEP. AHAJIN3 MPOBOJWICSA TONBKO Ha OIpese-
JICHHBIE BEIECTBA, & UMEHHO Ha BBISIBICHHE YTJIEBOJOPOAOB, B YACTHOCTH, T'€KCa-
Ha. YCTpPOHCTBO MpHMEHseTcs s oTOopa Mpod TMpH KOHTpOJEe arMochepHOro
BO3/yXa, BO3ayxa paboueil 30HBI Ha CTAaHKE W BRIOPOCOB B aTMochepy.

OKCHEpPUMEHTH! POBOAWINCH NIPH ONTHMAIBHBIX YCIOBHAX UHCTOBOW 00pa-
O0otkm crtamu 45 TBepmociuiaBHEIM mHCTpymMeHTOM T15K6 ¢ mcmomp3oBaHmeM B
30He pe3anus xkugaKyr0 COTC OCM-4 u rasoByro COTC — HUI'C. Pe3ynbTaThl 3KC-
MEPUMEHTOB, mpoBeaeHHbIe Ha V= 130... 200 M/MuH.,S= 0,15 MM, t= 1 MMm.

3. Pesynomamul uccne008aHuti 3KONOSUYECKUX ACNEKMOE UCNONb306AHUS
arcuoxux COTC npu pezanuu

B Hacrosiee Bpemsi B MUPOBO# MPaKTHKE PACXOMyeTcs JOBOJBHO OOJbIIOE
konuuyecTBO pasnuuHblX TUNoB COTC. [loctaTouHO yKa3aTh, YTO B TAKHX CTpaHax
kak CHIA, CCCP, I'epmanus, @paHuusi UX pacxol COCTABISET COOTBETCTBEHHO
220,209,110 u 80 muin. i/rox. Ilpu 3TOM cienyeT yka3aTh Ha OJHO W3 BaXKHBIX 00-
crositensCcTB, mpuMeHeHnst COTC, ocoOeHHO Ha MacisTHONH OCHOBE, Ype3BBIUAITHO
BpEAHO [UIsl 310pOBhs yenoBeka [1,2]. B pesynprate nonananus COTC B 30ny pe-
3aHUS BO3IYIIHAS CpPela, OKpYyKarollas ee, 3arpsA3HAeTCd XUMHUYECKUMH BeIlecT-
BaMH THIIA MAacCJIIHBIX a3p030JieH, YTO HETaTHBHO BIIMSAET HA 3/70pPOBBE YEIOBEKA,
BBI3bIBAs pa3uuHbIe 3a001eBaHus (Tabuuma 2)

Tabmmma 2 — Brustane kommorenToB COTC Ha 310pOBbE TIepcOHANA

Komnonentst COTC Twuret 3¢ dexron
CCI12 - CH, Cl, MePo4 HapxkoTtrueckue 3¢ GexThl, Aenpeccus HEPBHOH CUCTEMBIL,
(xmopuasl, pochater v ap.) | pazapaxkeHHe IJia3 ¥ YaCTHYHAS WM MOJHAs IO0Teps 3pe-

HUSA

MeNO?2 B xoMOHHAINY € Paznmunble KOXKHBIE 3200JIeBaHNS THIIA JAPMATHTOB,
NH (CH2 CH2 OH)2 MaciIsiHble YIpH, aJUIeprus
C2H3 CI3-CCI3 -CH3 Kanneporennsie 3¢ (eKTH, pak JIETKUX, S3Ba XKeTyIKa
Anpo3omn runpoxapOoHa- JlunonHas MTHEBMOHMS, acTMa

TOB Maceil
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C nenpro ycranonienus Bausaus COTC Ha okpyxaromiee BO3YIIHOE IIPO-
CTPaHCTBO B 30HE Pa0OTHI CTaHKa, KOTOPOE HEIMOCPEICTBEHHO BIUSIET Ha 30POBbE
YeJloBeKa paboTaloNIero Ha CTaHKe, NIPOBEJCHBI UCCIIEI0BaHMUs, 110 U3yYECHUIO CO-
CTOSIHUS Ta30B0O# aTMocdepb! B 30He pe3anust ¢ npumenenneM COTC, ¢ ucnonb3o-
BaHueM razoananuzatopa 3.02 I1-P u cneuumanbHoro yerpoiictea [1Y-40.

PesynbraThl 1a00paTOPHBIX U3MEPEHUI 030HA Ta30aHATU3ATOPOM B paboueM
MIPOCTPAHCTBE TOKAPHO-BUHTOpPE3HOTO cTaHka 16K20 mpu Touenun cranu 45 npen-
CTaBJIeHBI B Tabmuie 3.

Ha ocHOBaHMUM MOTYYEHHBIX PE3YJIBTATOB, IO COAEPKAHUIO 030HA B pabodeit
30HE CTaHKa, MO’KHO KOHCTaTHPOBAaTh, UTO MPHMEHEHNE NOHU3UPOBAHHON Ia30BOH
Cpenbl TIPH CYyXOM pPEe3aHHH KOHCTPYKIMOHHOTO MaTepHaa He NMPHBOAWT K Hera-
TUBHBIM TIOCJEACTBUAM JUIsl )KU3HENIEATENBHOCTH pabouero nepcoHana. Pesynpra-
ThI YKJIaBIBAIOTCS B MPEIEIbHYIO JonycTuMyto kKoHIeHTpanuio IT/IK o30Ha B BO3-
nyxe paboueit 30HbI o ['uruennyeckum HopmaruBam ['H 22.51313-03 ot 27 ampe-
ns1 2003.

Tabnuma 3 — Pe3ynbTaThl H3MEpEHUH ra30aHAIN3aTOPOM 030HA B pabodeii 30He

CTaHKa.
CpenHue noka3zaHus ra30aHaIN3aTopa 030Ha,
Ne Bupn o6paboTku Mr/e
n/m 30Ha peXKyIero UHCT- Paboyas 30Ha
pyMeHTa nepcoHana
1. ®doHoBas
(Be3 ob6paboTku u UT'C) 0,002 0,00225
2. O06pabotka pezanueM ¢ nogagerr | 0,00525 0,000875
BO31IyXa
3. Honmaua UI'C 6e3 pe3anus 0,2094 0,018
4. O06pabotka pe3zanueM ¢ nogaueir | 0,1126 0,03263
urc

W3BecTHO, YTO B 30HE pe3aHUsI MMEET MECTO OOWIIBHOE TEIUIOBBIJCIICHUE
MPUBOAIIEE K UCTIAPEHUIO MIPOAYKTOB OKPYKAIOIIEH CpeIpl, IPH €€ Pa3IOKESHUN B
BO3AYIIHOE IPOCTPAHCTBO PabOYel 30HBI BBIACISIOTCA JIETYdHE OpPTraHHYEcKHe
coenuHenus. [lepconan, paborarommii Ha ctankax ¢ npumeHeHuem COTC, moa-
BepraeTcs BO3ACHCTBUIO MAPOB M IPOILYKTOB TEPMOJECTPYKIIMN YepPe3 OPTaHbI JbI-
XaHHA U 4epe3 KOXY, TaK KaK 3TH Mapbl HAXOASATCSA B BO3IyXe pabodeil 30HBL.

[Tpn ucnonszoBanuu >mynscuonHol xuakoit COTC B Bo3nyxe pabodeii 30-
HBI 3aduKcupoBansl napsl H-napadunel, onedunsl, n3onapaduHel, apoMaTHn4ecKue
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YTJI€BOAOPOABI, albACTHIB, CIIUPTHL. [IpoBeleH aHANH3 BEPOATHOCTH BBIIACIICHUS
npeJIeNbHBIX YTIIEBOIOPOJIOB, B 4acTHOCTH, rekcaHa (CO6HI14). 3abop Bo3myxa
OCYILECTBIISICS C MOMOIIBIO CIIEIMAIBHOTO ycTporicTBa [1Y-4D mis orbopa mpobd
MpU KOHTPOJIE aTMOC(EPHOrO BO3IyXa, BO3AyXa paboueill 30HBI Ha CTAHKEC U BHI-
opocoB B atmochepy. Pe3ynbTaThl Hccie[0BaHU# PeICTaBICHEI B TaOHIIe 3.

Tabnnma 3 — 3aBHCUMOCTh HHTCHCUBHOCTH BBIICTICHUS TeKCaHa OT BPEMEHH IT0CTIe
OKOHYAHUS TPOIIecca Pe3aHusl.

No Bpewms, n, Konuenrparust Makcumanb- CpenHsisi KOHIIEH- Cpenusis
MUH Has, yCJIOBH. €]l Tpauus, yCIOBH. €. | KOHLEHTpa-
s, B %
1.| 0 267,221,210,177,196 214 100
2.1 2 120,105,161,143,117 129 61
3.0 4 107,137,116,96,102 112 52
4. 10 26,23,47,58,14 34 16

PesynbTarsl uccieoBaHui 1OKa3aJd, 4TO IIPYU BO3EHCTBUYU HA 30HY PE3aHUs
skuakoir COTC umeer mecto Oomblas KOHIIGHTpAIMs TeKcareHa BO BpeMsl B3au-
moaercTBus kuakod COTC ¢ packaleHHbIMH NOBEPXHOCTSIMH 30HBI pPE3aHUs U
pEXYLIEH YacTbl0 HMHCTPYMEHTa, TJA€ HUMEEeT MECTO TeMIeparypa Hopsaka
500...8000C. Ilpu npekpatuenuu noaayu xuakod COTC B 30Hy pe3aHUs KOHLIECH-
Tpauus TeKcaHa 3HAYUTENbHO MAaJaeT C MOCIEAYIONMM YMEHBUICHUEM B TEUCHHH
BPEMEHHU 10 MHUHUMAJBHBIX 3HadeHWH. [Ipu cyxoit oOpaboTke M ¢ mpUMeHEHHEM
razosoii COTC — UI'C He BBIABIEHO HaJIMUME I'eKCaHa, YTO IIOKa3bIBaeT OoJjee
HKOJIOTHYECKH YUCTOE COCTOSIHHE B 30HE PE3aHHs 110 CPABHEHHUIO C MIPUMEHEHHEM
xkunakoit COTC.

3aBHCHMOCTh KOHILIEHTpAIIMHM TeKCaHa OT YAAJCHHOCTH OT 30HBI PE3aHUS C
npumerenneM xxuakoi COTC mpu TokapHON 00paboTKe MpeCTaBICHB B TA0IUIE
4.

Tabmnmna 4 — 3aBHCUMOCTH KOHIICHTPAIMK TeKCaHa OT yJIaJeHHOCTH OT 30HbI pe3a-
HUS IPU TOYEHUH cTaiu 45 TBepAOoCIUIaBHBIM HHCTpyMeHTOB T 15K6

Ne Paccrostane Konrentpanust makcu- | Cpenssist koHneH- | CpemHsist KOH-
OMBITA | OT 30HBI pe3a- MaJsibHasi, YCIOBH. €]l Tpalysl, YCIOBH. LEHTPaIus, B
HUS, M. el %
1. 0.1 170,140,156,147,135 149,6 100
. 0,3 75,35,40,70,53 54,6 36
3. 0,5 30,26,18,21 19 13
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[TpoBeneHbl KMCCIETOBaHMS BIMSIHUS CKOPOCTH PE3aHHsS Ha KOHIIEHTPAIUIO
rexkcaHa B 30He pe3anus (Ttabnuua 5). M3BecTHO, UTO C YBEIMYECHHUEM CKOPOCTH
pe3aHus pacTeT TeMIlepaTypa B 30HE pe3aHusi, a CIeA0BaTelbHO U ra3oo0pa3oBa-
Hue B 30He pe3anust npu npumenennd COTC. OnHako ycTaHOBJIEHO, YTO C ITOBBI-
IIEHHEM CKOPOCTH PE3aHMsl KOHLEHTPALUs IeKCaHa yMEHbIIAETCs. JTO OOBsCHS-
eTcs TeM, YTO IIPH YBEJIMYEHHUH CKOPOCTH pe3aHus KosmuecTBo xwuiakoid COTC
rmoaBaeMoi B 30HY pe3anus ymeHsimaercs, T.K. COTC pa30psiruBaeTcs BOKPYT
30HBI PE3aHUSI U TOJIBKO YaCTh €€ HEMOCPEACTBCHHO MONAaeT B 30HY PE3aHUsL.

Tabnuma 5 — MiccnenoBanus BIUSHUS CKOPOCTH PE3aHUS Ha KOHIICHTPAIHIO TeKCa-
Ha B 30HE PEe3aHUSA

Ne KoHueHTpalwsi, yClIoBH. 1.
V,=130m/Munu V,=170m/Munu
1. 72,152,149,120 102,78,98,108
2. 192,46,50,108
C,=105 ycnosn.ex. C,=95 ycnosn.ex.
Raxnmouenue

[pumenenne xuaxorr COTC B mporecce pe3aHust CocoOCTBYET 3arpsi3He-
HHIO COCTOSIHUSI Ta30BOM aTMOC(EpHI B 30HE pe3aHHsl. Y BEIMUNBACTCS KOHIIEHTPa-
uus razoBblaeneHus, npu nonaganuu xuakod COTC nmoBepXHOCTb 30HBI pe3aHMUs,
pacTeT KOHIIGHTpAIUs I'eKCaHa B 30HE 00pabOTKH, YTO YXYAILIAeT 3KOJOTHIO BO-
Kpyr pabodero mpocTpaHCTBa CTAaHKA, MMPEBHIMIAs MPEAETbHYI0 JOMYCTUMYIO KOH-
LEHTPALMIO TeKCaHa B BO3AYXE, YTO MOATBEPKAACTCS MOTyUYEeHHBIMHI JaHHBIMH.

Pe3ynpraThl MccaenoBaHus, IO COJEPKAHUIO 030HA B paboueil 30HE CTaHKa,
MOKa3ajy, 9YTO NMPUMEHEHHE MOHU3NPOBAaHHOM ra3oBoii cpensl, B kauectBe COTC,
IIPY CYXOM pe3aHHM KOHCTPYKIIMOHHOTO MaTepHajia He MPUBOIUT K HETaTUBHBIM
MOCJICICTBHSAM ISl JKU3HENESTENILHOCTH pabodero mepconana. [lomydenHsle pe-
3yIbTaThl YKJIAABIBAIOTCS B MPEACNBHYIO JIOMYCTHMYIO KOHIIGHTPALWIO O030HA B
BO3AyXe paboyueit 30HHI 1o [ mruennaecknm HopmatuBam ['H 22.51313-03 .
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