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HEPCIIEKTHUBbBI UCIIOJIb30OBAHUA HAHOMATEPHUAJIOB
HAOCHOBE YTJIEPOJIA B KAYECTBE DHJIOTEPMHUYECKOM
AHTU®PUKIIMOHHOM MMPUCAJIKA K MACJISTHBIM COTC

OOrpyHTOBYETHCS MOXKJIUBICTD MIABUILEHHS 0XOJOHKYBAIBHOI 1 MACTUIIBHOI 3JaTHOCTI Mac-
astarx COTC mpu 06poO11i MeTaiB pi3aHHSIM, IIJISIXOM BHKOPHCTAaHHS aKTHBOBAHOTO HAHO-
PO3MIpHOMY BYTJIEITIO B SIKOCTI MOAH(iKyr0doi mpucaaku. OUiKy€eThCs MOMIMIICHHS TETI00-
OMiHY B 30H1 pi3aHHS 1 MEXaHIYHUX XapaKTEPUCTUK Pi3aJIbHOTO IHCTPYMEHTY.

OO0OCHOBBIBAECTCS BO3MOYKHOCTD ITOBBIIICHUST OXJIAXK/IAIOMIEH U CMa3bIBAIOIIEH CIIOCOOHOCTH
MacisiHbIx COTC npu 06paboTke METAIOB pe3aHUEM, IyTEM HCIIOIb30BAHMS aKTUBHPOBAH-
HOTO HAHOPA3MEpPHOro yTriepoAa B KayecTBe MoAHQHUIHpyromed mpucanku. Okumaercs
yIIy4IlIeHUuE TETUI00OMEHa B 30HE Pe3aHMs M MEXaHUUYECKUX XapaKTePUCTUK PEKYIIEro HHCT-
pyMEHTA.

The possibility of improving the cooling and lubricity of the oil coolants in metal cutting,
through the use of activated nano-sized carbon as the modifying additive. Expected to im-
prove heat transfer in the cutting zone and the mechanical characteristics of the cutting tool.

Beenenue. HanGonee pacnpocTpaHeHHBIM CIIOCOOOM OTBOAA U30BITOYHO-
TO TEIUIa U3 30HBI PE3aHusl SABIAETCSA MPOCTOE OOMBIBaHUE KUIKUM (BOZa, pac-
TUTEJIbHOE WJIM MUHEPAIbHOE MACIIO) WM ra3000pa3HbIM (BO3/yX, OXJIaX/ICHHbIE
MHEPTHBIEC ra3bl) OXJIAJUTENEM, IIyTEM OTBOJA TEIUIA MO KIACCUYECKHUM CXeMaM
¢dbusnueckoro mnpoiiecca TerioooMeHa u Teruionepenayn. KonuuecTBeHHBIN (-
(deKT 0TBO/A TeIjIa U3 30HbI pE3aHMs ONpPEAENAeTCA B IaHHOM CIIy4yae BEJIUYM-
HOM TEMI0EMKOCTH BOJbI, Macila UM BO3/yXa U CKOPOCThIO OOTEeKaHus (Bpeme-
HEM MpeObIBaHUS B 30HE PE3aHUsl) CAMHUYHON MOPIUHU OXJIAXKIAOIIEro Mare-
puasia. B o01iem Buje 1MHaMUKa TEIJI0BOTIO MOTOKA MPU 3TOM CKJIa/IbIBACTCs U3
0oTOOpa Teria OXJIaJIUTeNeM, KaK CO CTOPOHBI 00padaThIBa€MOM JeTanu, TaK U
CO CTOPOHBI pe3lia MPaKTUYeCKH B paBHOM Mepe. To ecTh, co CTOPOHBI pe3lia Te-
IUIOOTBOJSIIAST CLIOCOOHOCTD OXJIAIUTENS MCIOIB3yeTCS TOJIBKO HANOJOBHHY,
MIOCKOJIBKY BTOpasi 4acTh OTOMpaeTcst oT oOpabaTeiBaeMoii netanu. C mpakTuye-
CKOM K€ TOYKH 3pEHHUs] HauOoJIblllee 3HAUEHHE UMEET OTBOJ| TEIja UMEHHO OT
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PEXYIIEr0 MHCTPYMEHTA, MOCKOJIbKY MOCIECIHUM HAXOAUTCS MOJ MOCTOSIHHBIM
BO3JICMICTBUEM KBA3UCTATUYECKOrO0 TEIUIOBOTO MOTOKA W, OAHOBPEMEHHO, 3Ha-
YUTENIbHBIX TUHAMAYECKUX M CYOCTAaTHUECKUX MEXaHUYECKUX HATPSHKEHHUHA B Te-
YyeHHe Bcero Ipolecca pe3anus. O0pabaTeiBaeMast e JeTalb IMPU 3TOM XapakTe-
pHU3yeTCsl TOCTOSTHHBIM CMEIICHUEM 30HBI PE3aHMsI Ha yYacTKU C 0oJiee HU3KOM
TEMIIEpAaTypoil M TMOCJEAYIOIIMM pPacCeMBaHUEM TeIUla B OKpY’Karollee Mpo-
CTPaHCTBO.

Jpyroit 0COOEHHOCTHIO TPAUIIMOHHBIX CIIOCOOOB OXJIAXKICHUS 30HBI pe3a-
HUSI, 0COOCHHO >KUJKOCTBIO, BO3IyXOM WJIM T'a3aMHu, SIBJSETCS BeCbMa KOPOTKOE
BpeMsi KOHTAKTa OXJIQJUTENS C 30HOW pe3aHMsl, COCTABIISIONIEE I0JIM CEKyH/IbI. 3a
CTOJIb MaJIBIH MPOMEKYTOK BPEMEHHU OXJIAJUTEIh MPOSIBIISACT JIUIIh HE3HAYNTEITh-
HYIO 4acTh CBOET0O MOTEHIMANIa TEINIOEMKOCTH. DTO OOCTOSATENHCTBO BBIHYKIAET
pesko yBenuuuBath pacxon COTC mis mpuemieMoro ypoBHsS OTBOJIa TeIia U3
30HBI PE3aHMsI, UTO B CBOKO OUEpE/b CYIIECCTBEHHO CHIDKAET A((OEKTUBHOCTH W
AKOHOMHUKY Tporiecca. [Ipu 3ToM yxyaimaroTcss IpoMcaHuTapusi U 0ojiee aKTUBHO
MIPOSIBIISTIOTCS] KOPPO3UOHHBIC SIBJICHUS TEXHOJIOTUIECKOTO 000pYI0BaHUSI.

B pa6orax [1, 2, 3] 11 TOBBIIICHUS TETUIOOTBOIAIIEH CIIOCOOHOCTH Mac-
asabix COTC mpemiokeHo BBEJEHHE MPUCATOK O00JIaJa0OIIUX SHEPrOSMKUM
HAOTEPMUYECKUM dPPeKkToM. DHA0TEpMUUECKUN 3(D(PEKT MPU ITOM BbI3bIBAET-
csl geruapoTrauueit kpucramioruapaoB (coineit). [logobpana Hambosee npuem-
Jemasi KpuctajuiorujapaTtHas npucanka. [logoOpaHsl peXuMbl CBEpIEHUS, TIPH
KOTOPBIX HamOoJee BBIPAKEHO MPOSBIsAETCS 3HAOTepMUUeckuil 3ddekrt. Pac-
CMOTPEHBI OCOOCHHOCTH IOJIa4yd K PEXKYIIMM KpOMKaM CBepja MacCisHBIX
COTC ¢ npucankamu 00ecrieYuBarOIMMU dHI0TepMUudecKkuit ahdext [4].

Leab cTaTbu — KOHIENTYAJIbHO MOKA3aTh BO3MOKHOCTh MOBBIIIECHUS 0X-
Jaxaarome u cmaspiBaromeld crmocoonoctu MacissHeix COTC, nmpu o6padoTke
METAJIJIOB pe3aHUEeM, MyTeM HCMOJb30BaHUs B KaueCTBE MPUCATKU aKTHUBUPO-
BaHHOTO HAHOPa3MEPHOTO YTJepo/ia.

N3no:xeHune 0CHOBHOTO MaTepuasa. MI3MeHUTh CUTyaluio B 30HE pe3a-
HUS K JIy4IIeMy MOET HCIIOJIb30BaHME B KAuyeCTBE MPUCAAKUA K MACISHOU
COTC akTUBMPOBAHHOTO HAHOPA3MEPHOTO yTIiiepojia (yIiisi), KOTOPBIN:

o 00J1ajaeT aKTUBHBIMH BOCCTAHOBUTEIIBHBIMH CBOMCTBaMHU, MIPEIOT-
Bpalas pa3BUTHE OKHUCIUTEIBHOW THAPOKCUIHON W MOJAPU3AIMOHHON KOPPO-
3UM Ha IOBEHUJIHLHON MOBEPXHOCTH MeTajla M PEKYIIEro MHCTPYMEHTA, aKTHB-
HO 0TOMpas KUCIOPOJ OT BOJOPOIA U OKUCIEHHOTO METAILNIA;

o HAXoJsCh B (POPMUPYIOIIEHCS 30HE pa3pbiBa KPUCTATUTMYECKOM
pELIETKN METaIa C BBICOKUM TEIJIOOHEPT€TUUYECKUM MOTEHIIMAIOM U 30HE I0-
CJICAYIOIIETO Mepexo/ia B 00JaCTh MPOSIBICHUS TPUOOMEXaHUYECKUX U MEXaHO-
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XUMUYECKUX MPOIECCOB, YIJEPOJ, HE yXyIlas CMa3bIBAalOIIYyI0 CIOCOOHOCTH
macina (COTC), 3akpsiBaeT coO0M HEKOMIIEHCUPOBAHHBIE CBSI3H PEILIETKH HOBO-
o0pa30BaHHON MOBEPXHOCTH. [Ipy 3TOM CHMKAETCS U CTENEHb TEPMOXUMUYE-
CKOM M MEXaHOXMMHYECKOW NEeCTPYKIMU CaMOro Maciia B KOHTAKTHOW BBICOKO-
HarpeTou 30He;

o caMm yraepos ob6iamaeT Ha MOPSAIOK 0ojiee BBICOKOHM TEIIOMPOBO/I-
HOCTHIO (1,59 B1/M-K) ipu 6051€€ HI3KOH MacCOBOM TEIIOEMKOCTH B CPAaBHCHHH
¢ macistHeIM COTC 1 He CHHKAET CMa3bIBAIOIIYIO CIIOCOOHOCTD MOCIIETHETO.

° MOJT JEWCTBUEM IMPUTOKA TEILUIOBOM HEPTUM B 30HE YTJIEPOJ CIO-
cobeH KapOOHU3UPOBATh METAUIBI C 00pa30BaHHEM KapOHI0-TTOJOOHBIX HAHO-
CTPYKTYPHBIX CJIOEB Ha IOBEHWJIHLHOM MOBEPXHOCTH, 3a0Uparoiux Ha ceOs 3Ha-
YUTEIBHYIO YaCTh TEIUIOBOM SHEPIUU MpoIlecca pe3aHus MeTasuia Mo cXeMe:

Me + C + Q = MeC;

dopMUpOBaHUIO KapOUAOMOJOOHBIX CTPYKTYp, Ha HaIl B3I, Onaro-
NPUSATCTBYET BO3HUKHOBEHHME IPU PE3aHUU METAIUIOB, T.€. MPHU pa3pylICHUH
KPUCTAJUTMUECKON PEeIIeTKH, IOBEHIIBHON MOBEPXHOCTH ¢ OOMIMEM HEKOMIICH-
CUPOBAHHBIX CBA3E€H M MX BBICOKON PEAKIMOHHOW CIOCOOHOCTHIO. B ycioBusx
BO3HUKHOBEHUS MPU TPEHUH METAIOB TOYEYHBIX MOMEHTOB C SKCTPEMAIbHBIM
JABJICHUEM, YTJIEPOJ, OKa3aBIIMICS MEXIY IBYMS aKTHBUPOBAHHBIMU METAJl-
JMYECKUMU MTOBEPXHOCTSAMHU CIIOCOOEH MPOHUKATH B JIE(PEKTHI KPUCTAITMUECKOM
pElIeTKH METalioB, 00pa3ysd METAJUIONOAO0HbIE COEIUHEHUsS C 0co00i
CTPYKTYypo# [5].

Iupoko M3BECTHO, YTO METAJUIONOI00HbBIE KapOUIbl UCIOIB3YIOTCS IS
YOPOYHEHHUSI YyT'yYHa U CTanu (KapOuabl jkenesa, Xpoma, Bolb(ppama, Moaubdie-
HA), a TaKXe I MPOU3BOACTBA OUYEHBb TBEPABIX CIUIABOB, KOTOPHIE MPUMEHSIIOT
s 00pabotku MeramwioB pesanueM (kapoumst WC, TiC, VC, Cr;C,). OueHb
BAXHYIO poJib urpaer kapoun xene3a Fe;C (LeMeHTUT) — TBEpAbIE KPUCTAILIBI,
BXOJSIIIIME B CTPYKTYPY UyTryHa M cTaid. B mepuoamdeckoi cucreme, B mpene-
JaxX CHUCTEMHOW TPYIIbI, TEMIIEpaTyphl IUIABICHUS KapOWAOB BO3pPACTAlOT C
YBEJIMYEHUEM TIOPSAKOBOTO HOMEpPA MeTajlia u 00bIYHO B 1,5-2 pasa BbIlie, yeM
TeMIlepaTypa MJIABJIEHUS COOTBETCTBYIOIIMX METAIOB. DTO OOYCIIOBIEHO BbI-
cokoil mpouHocThIo cBA3U Me-C. [Ipu 3TOM MeTamtonono6Hbie Kapouabl odna-
JAI0T METAJUTMYECKON TEIJIONPOBOAUMOCTHIO.

Takum 00pazoM, MPUCYTCTBUE yIiepoJa B 30HE pe3aHUs] MOXKET UTpaTh
CYILLIECTBEHHYIO POJIb B IEpPEPACIPEECICHUH TEIJIOBBIX MOTOKOB, COXpaHEHUH
CcTpYKTYpHl B coctaBa MacisHoit COTC, a Tak ke MOXET CIIOCOOCTBOBAThH yII-
POYHEHHIO TTOBEPXHOCTH pe3lia U 00padaThiBaeMOM J€TaH.

VYrinepoa B mporeccax pe3aHus MeTamuioB, B coctaBe MacisHod COTC,
MOJKeT OBITh MCIIOJIB30BaH B BUjIE TpadutoBoi Mogudukanuu uiu B Gpopme ak-
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TUBUPOBAHHOTO YTJIsl, PAJMKAIbHO OTJIMYAIOLIUXCSA APYr OT JIpyra Mo CBOUM
TEPMOJUHAMUYECKUM U (PUBUKO-XUMUYECKUM CBOUCTBAM.

I'paduT mmpoko UCHOIB3YETCS B Pa3IMUYHBIX O0JACTAX MPOMBIIIIEHHO-
cti. B MammHocTpoeHuu rpaduT UCOIB3YETCs B KaUecTBE T0OABKU K CMa304-
HBIM MaTepuaiam, B TOM YKCJIE K BHICOKOBS3KUM M IJIACTUYHBIM CMa3KaMm C J10-
O0aBnenrem rpadura. Ho nHambornee OMM3KMM K paccMaTpuBaeMbIM B CTaTbe
npoOsemam, SBISETCS ero NPUMEHEHNE B KaueCTBE aHTU(PUKIIMOHHOTO HAroJI-
HUTEJSI KOHCUCTEHTHBIX CMa30K JUIsl CMa3bIBaHMs lienel, kanatoB. st mputup-
KM MEXaHMYECKHX JIeTaJell HCIOJIb3yIOT MACISHBIN KOJUIOUTHO-TPApUTOBBIMA
npenapaTr B KaueCTBE MPUCATKUA K MOTOPHBIM U TPAHCMUCCHOHHBIM MacjiaM aB-
TOMOOMIEH U TpakTopoB. OcoOble MpEeMMyIIECTBa JAET HMCIOJIb30BAaHUE MPU-
CaJKd B 3UMHHUX YCJIOBUSX, KOT/Ia OHA CYIIIECTBEHHO 00JIET4aeT 3alycK JIBUTa-
tene. I'paduTHyI0 cMa3Ky M3rOTaBIMBAIOT MTyTEM CTYILIECHUSI HEPTIHOTrO Macia
KQJIBIITUEBBIM MBIJIOM U TpaduTOM.

Uckmtounrtenbuple aHTU(PUKIIMOHHBIE CBOMCTBA rpaduta 0O0YCIOBICHBI
JIETKOCTBIO CKOJIBKEHUSI OJTHOTO YTIIEPOJAHOTO CIIOSi OTHOCUTENIBHO JAPYTrOro Mojy
JEUCTBUEM MaJIbIX CIIBUTOBBIX HANpPsHDKEHUH B HAINpaBiIeHUU Oa3UCHBIX IIOCKO-
creit. Koapdunment tpenus rpadura mo MetamiaMm (i1 pabodux CKOPOCTeH 10
10 m/c) cocrasmsier 0,03-0,05. Jlns nuporpadura moj ASHUCTBUEM HANPSKEHUN
B HaIpaBJICHUH, MEPIECHIUKYISIPHOM Oa3MCHBIM IIJIOCKOCTSIM, OH COCTAaBIISET
0,4-0,5. XapakTepHoil 0COOEHHOCTHIO HCKYCCTBEHHO IMOJIYYEHHOTO TrpaduTa sB-
JsieTcst ero mopucTocTh (0T 2-3% st muporpaduta no 80-85% mns apyrux Bu-
OB TpaduTa), OKa3bIBaIOIas CYIIECTBEHHOE BIIMSHUE MPAKTUYECKH Ha BCE
cBoiicTBa rpadura [6]. ITocneansas ocoOeHHOCTh TpaduTa - TOPUCTOCTh MOKET
OBITh MCTIOIB30BAHA JJIS TIOTYYCHHSI MOAU(PUKAINKA YyTIAEPOa, B KOTOPHIX TOPHI
MPUHYAUTEIHHO 3aMOJIHSIIOTCS KOMIIOHEHTaMU (HampuMmep, Bojia U T.IL.), oOa-
JAIOIIMMU BBICOKMMU 3HAYCHUSIMU TETUNIOEMKOCTH U TEIJIOMPOBOIHOCTH.

J171s1 MOHOKpHUCTAIIIIOB IpadyTa OTHOIIEHNE 3HAYEHUN TETUIONPOBOIHOCTH
B HAIpAaBJICHUSX, NapaJJIETbHOM U MEPHEHIUKYJISIPHOM 0a3UCHBIM IJIOCKOCTSM
(koahpuIMeHT aHU3O0TPOIMH — K), MOXKET JOCTUTaTh 5 1 OoJee.

Hawubonpimeit teronpoBoaHocThio (Gosbiel, uem y Cu) obnamaer pek-
pUCTaINTM30BaHHbINA rpadut ¢ qodaBkamu kapounoB Ti, Zr u ap. TemnonpoBo-
HOCTh HMCKYCCTBEHHO MOJIYYEHHOTO MOJUKPUCTAIUIMYECKOT0 rpadura CUIBHO
3aBUCHUT OT €r0 IJIOTHOCTH.

I'padur oGmamaer BHICOKMMHU 3HAYCHUSIMH TETUIOMPOBOIHOCTH, KOTOpas
paBHseTcs 3,55 BT-rpan/cM u 3aHUMaAET MECTO MEXIy TMauIaieM U TUIATUHOM.
Koaddumment temmonpoBogHoctu 0,041. Crmemyer OTMETHTh, YTO Y TOHKHUX
rpaUTOBBIX HUTEH TEIJIONPOBOIHOCTD BBIIIE, YEM Y MEHBIX.

BHYTpH ClIOS CBSI3H MEKIy AaTOMAMH KOBAICHTHBIC, OOpa3OBaHBI Sp -
rUOpuIHBIME OpOUTAIIMH. B3aumonelcTBre MeXay CIOSIMU OCYIIECTBIISIOTCS
BaH-JIEP-BaaIbCOBBIMU CcuiaMu. [[ns mpupomHoro rpadura MEXKCIOeBOE pac-
CTOSIHUE NPU HOPMAaJbHBIX yCI0BUAX paBHO 0,3354 HM. DHeprus CBS3U MEXIY
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CJIOSIMU TeKcaroHajbHOro rpadura cocrasiser 16,75 Jlx/mons (15°C), 15,1
Jlx/Monb (—134,15°C). Dueprus cpsizu C—C B cioe 167,6 Ix/mons (1118°C).

Kpucramner rpadura ruractuagareie, yenryidareie. O0pasyer JTMCTOBATHIC
Y OKpYTJIbIE paiiaibHO-Ty4YUCThIe arperatel. O0nagaeT HU3K0M TBEpAOCTHIO (12
o mkajie Mooca) u miotHocTeio 2,08-2,23 r/em’ — HEIUIAaBKUH, BECbMa YCTOM-
YUB NIPU HarpeBaHUU B OTCYTCTBUU BO3/yXa, — KUPHBIA (CKOJIB3KHIT) HA OLLYIIb.
[Tpuponnsrii rpaput cogepxut 10-12 % npumeceit rMH 1 OKUCIOB *kene3a. [Ipu
TPEHUU PaCCIauBACTCs HA OT/CJIbHBIC YEITYUKH, YTO BEChMa MOJIOKHUTEIBHO CKa-
3bIBAETCS HA €r0 NOBEICHNUU B 30HE PE3aHus U TPEHUSI.

HauGonbmmiit mHTEpEC ¢ TOYKH 3pEHUS UCIIOJIB30BAHUS B KAa4eCTBE MPHU-
canok k MmacigabiM COTC npenctaBistoT 000#0KEHHbIE aHTU(PPUKITUOHHBIC YT-
JIEpOJHBIE MaTEPHAIIbI, U3TOTABIMBAEMbIE U3 HEMPOKAICHOTO HEPTIHOTO KOKCA,
KaMEHHOYTOJBHOTO TeKa ¢ jJ00aBkoil mpupoaHoro rpadura. Jns momydeHwus
IJIOTHOTO HEMPOHMIIAEMOTO aHTHU(PUKIIMOHHOTO MaTepHalia MPUMEHSIOT TpO-
MUTKY €ro MeTaulaMu. TaKuM METOJOM MOJIYyYaroT aHTU(PUKIIMOHHBIE MaTe-
puansl Mapok AI'-1500 83, AI'-1500CO5 AMI-600b83, AMI'-600CO5 u um
nonoOHsie. JlomycTuMas paboyasi TeMiiepaTypa Ha BO3JIyX€ U B ra30BbIX CpeJiax,
coaepxamux kuciopon st AO — 250-300 °C, nna AT' — 300 °C (B BoccTaHo-
BUTENBHBIX W HelTpanbHbiX cpeaax 1500 m 2500 °C cooTBeTCTBEHHO). Yrie-
pOJIHbIE aHTU(PUKIIMOHHBIE MaTepUalibl XUMUYECKH CTOMKM BO MHOTHX arpec-
CUBHBIX T'a30BbIX U KUJKHUX Cpe/Iax.

Tabmuma 1 — Tepmogunamuyeckue U pusndeckue napameTpsl rpadura [7]

XapakTepucTHKa 3HavyeHue

TernoeMKOCTh TMpU  TMOCTOSHHOM JaBieHun mpu|8,54 Jx/(monb-K)
298,15K, C;

YpaBHEHHE TEMIIEPATYPHOI 3aBUCUMOCTH, Cy=a+bT—cT*—dT? —eT?
B mipeaenax 288—4130°K

OHTaNbIUS TUIABJICHUs, AH 104x/Tx/(Mmonb-K)
DHTANBIHUA cropanusi, AH' 395 x/Ix/(moinb-K)

ceop

DHTAIBINS BO3TOHKH, AH, 716,67 x1x/(Monb-K)

OuTponus npu 298,15°K 5,74 JIx/(monb-K)

a=4,824 b=28,627*10"
ITapameTpbl ypaBHEHHS TEMIIEPaTypHO# 3aBHCHMOCTH |¢=3,250%10° d=13,712*10°°
e=2,276*10""

TermmonpoBogHOCT, B HampaBlieHUH  0a3ucHbIX|475 — 2435 B1/(MK)
miockocte muporpadur (k=100-800)

AKTUBUPOBAHHBIA Yrojb (aKTUBHBIA yrojib, «KapOOJIEH»), XOTS TaKkKe
KaK ¥ IpaUT COCTOUT U3 YIJIEPOJAA, HO XapaKTEPHU3yeTCs] COBEPILIEHHO OTJIUY-
HBIMHU OT HETO CBOMCTBaMH. CKEJIET aKTUBUPOBAHHOTO YIJIsl COCTOUT W3 HEmNpa-
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BWJIbHO YMAKOBaHHBIX MAY€K U3 CETOK IIECTUYJICHHBIX YTJIIEPOJHBIX KOJIEI, Me-
HEee YIOPsII0UCHHBIX, 4YeM B IrpaduTe, U KOBAJIEHTHO CBSA3aHHBIX C YTIEPOIHBIMU
paaukagamMu, ¢ BOAOPOJIOM, a TAKXKE U C KUCIOPOJOM. ITO 3€pHEHHOE U MOPOIILI-
KOOOpa3HOe MOPUCTOE YTIJIEPOAHOE BEIIECTBO, KOTOPOE MOJIY4YaloT W3 pasiiny-
HBIX YTJEPOJCOAEPKAINX MAaTEPUAIOB OPTraHUYECKOro MPOUCXOXKICHHUS: JIpe-
BECHBIN yroib (Mapku aktuBupoBaHHOro yrist BAY-A, OY-A, JIAK u np.), ka-
MEHHOYTOJIbHBI KOKC (Mapku akTtuBHpoBaHHOro yris Al-3, AI'-5, AP u np.),
HEe(DTAHON KOKC, KOKOCOBBIN Yroiyib U Jip. COAEPKUT OTPOMHOE KOJIMYECTBO TOP
U TI03TOMY UMEET OYEHb OOJIBIIYIO Y/IeTbHYIO TOBEPXHOCTh HA €IUHUILY MACCHI,
BCJIEAICTBUE 4Yero o0JajaeT BBICOKOU ancopOrueit (1 rpaMm akKTHBHPOBAHHOTO
VIJISE B 3aBUCUMOCTH OT TEXHOJOTHHM WU3TOTOBJICHHUS] UMEET YJIEIbHYIO MOBEpX-
Hocts ot 500 1o 1500 7).

[To cBOMM CTPYKTYpHBIM XapaKTEPUCTUKAM aKTUBHBIEC YIJIM OTHOCSITCS K
rpyIne MUKPOKPUCTALTMYECKUX PAa3HOBUIHOCTEN yriiepoaa — 3TO TpauToBbIC
KPUCTAJTUTHI, COCTOSIIINE U3 TUIOCKOCTEN MPOTSIKEHHOCTHIO 2-3 HM, KOTOPHIE B
CBOIO O4Yepe/ib 00pa30BaHbl I'€KCArOHaJbHBIMU KOJblaMu. OJHAKO TUIUYHAs
JUtst TpaduTa OPUEHTALMS OTJIEIBHBIX MJIOCKOCTEH PElIETKA OTHOCUTENBHO JAPYT
Jpyra B aKTUBHBIX YTIJISIX HapylleHa — cJIou OecTopsA0YHO CABUHYTHI U HE COB-
najaloT B HAIpaBJIEHUU, MEPHEHIUKYIIPHOM HX Tuiockoctu. Kpome rpaduro-
BbIX KPHUCTAJUIUTOB AaKTHBHBIE YIJIM COJAEpP’KAaT OT OJHOW JO JBYX TpeTeu
amop(dHOro yrieposa, a Takke U reTepoaToMBbI.

[To nameit onenke GyHKIMOHATBHAS POJIb AKTUBUPOBAHHOTO YIJISI MOXKET
OBITh HalpaBlieHa KaK Ha HEUTPaTU3aINI0 aKTUBUPOBAHHBIX [IEHTPOB FOBEHWIIb-
HBIX MOBEPXHOCTEH pe3ia U oOpabaTbiBaeMOW JETayid, B 30HC PE3aHUS TaK U
CBSI3bIBAHUSI XUMHUYECKH aKTUBHBIX MOHU3HPOBAHHBIX THUIAPOKCUIHBIX TPYIMH U
KOHIIEBBIX YTJIEBOJOPOJHBIX PAJAUKANIOB, IECTPYKTYPUPOBAHHBIX MO JEHCTBU-

€M BBICOKOT'O TEPMOTIOJIs U TPU003h(HEKTOB.
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