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Xapxiecokutl HAYiOHALHO MEXHIYHUL YHIGepcumem

O BausHUH CMa30YHO-OXJIAXKIAIOIIHUX CPEACTB HA MPOLUECC pe3aHUus

Chopmynuposannas npodrema HeobXoO0umocmu nosvlulenus obpabamvleaemocmu memanna. Ha
OCHOBaHUU 0000UjeHUsT UCCIe008anUll Yy 00nacmu QU3UKO — XUMUYECKOU MEXAHUKU MAamepuanos
npeonodicenHas sunomesa no nepmarenmuou akmueayuu MOT3 6 30He pesanusi K 6000pOOHOU niasme,
MEXAHU3M ee GNUSHUL HA NPOYeccyl 0ehopmayuy u papyuienus, d makice 000CHOBAHHbIe HO8ble NYMuU
dopmoobpazosanus uzoenuti

B pabome noxazano, umo cMA304HO — OXAAJCOAIOUE MEXHOIOSUYECKUE CPeOCm8d 6 CBOeM
OONLUUHCIBE COCMOSIM 8 OCHOBHOM U3 08YX IAEMEHMO8 — 6000p00a U yerepood, aKmueupyiomcs 8
30He paspyulenusi K HOBOMY Ha3080My COCMOSHUIO — 6000pOoOHOU naasme. Ilosmomy ocHosHbie
UBMEHEHUsL MEeXAHUYECKUX CEOUCmSE mMEepdo20 meid 6 YCIOGUSX G3AUMOOelCmEUs meia co cpeoot,
cedyem ces3vi8amy, ¢ GIUSHUEM GOZHUKAIOWel PAOUKATIbHO-AKMUBHOU CPedbl, d He U3 HAYAIbHO20
NOBEPXHOCMHO-aKmueHol. HeoOHo3naunocmo 6 oyenke npuduH, npu KOMopvix 603HUKaem objiecuerue
npoyeccos oepopmayuu u paspyulenuss meepovix mei, Komopwvle 0eQOpMUpyroOmcst 8 pasHuix cpeoax
6b13b18A10 NOCMAHOBKY CUCMEMHBIX UCCLE0068AHUL, KOMOPble NOCESIUWeHbl OAHHOU npodieme.

B pesynbmame xumuueckux npeepaujeHuil HAuaIbHOU Cpeovl 00 YPOGHS GOZHUKHOBEHUS
INEKMPUYECKU AKMUBHBIX YACMel 6000p00d, NOSGIAENCS 603MOICHOCMb UX G3AUMOOCUCMBUsL C
UOHAMU U CBOOOOHBIMU INEKMPOHAMU MEeMAlid, KOMOpvle VCUIUBACMCs INCKMPUYECKUM NOJIEM,
CywecmeyloueMy 6 Cucmeme «CManoK-uHCmpyMeHm-3a20Mmo6Ka.

Hmenno e3aumodeiicmeue 31eKmpuiecku akmueHOt CmpyKmypbl MEmaild, KOmopas 603HUKAem 8
pe3yibmame MEXaHUYecko20 Oelucmeus, ¢ INeKMPUYECKU 3aPSNCEHHOT CMECbIO yacmetl 6000poda, mo
ecmob  63AUMOOCUCMEUIO  INEKMPOH-INIEKMPOH,  INEKMPOH-UOH U UOH-UOH CHOCOOHbL PAOUKATILHO
UBMeHUMb PusuuecKue u MexaHuuecKue ceolucmed Memauid.

Kniouesvie cnosa: cmazouno-oxaadxcoaioujue iHCUOKOCMU, NOBEPXHOCMHASL SHEP2Usl;, A0copoyusi,
obpabamwieaemocmo, NiA3MdA.

CymecTBylomue B3MJIAA6 Ha OOIIyI0 MpoOiIeMy BIMSHHUS aKTHBHOHM Cpelbl HA MEXaHHYECKHE CBOICTBa
TBEPABIX TEA B MPHUHIMNHAAIHHOM OTHONICHHHM HE MPETepIesid H3MEHEHHH C TOro BpPEMEHH, Kak
I1.A. PeOunaep BBIABHHYJI HM3BECTHOE IMOJIOKEHHE 00 OTBETCTBEHHOCTH OOpPaTUMOTO (aICOpOIMOHHOIO)
B3aMIMOJICHCTBHS Tela CO CpPeNoi 3a OOJIerdeHHe IPOIECCOB MEPEeCTPOHKH W pa3pblBa MEKaTOMHBIX
cBszeit [1].

TeopeTnueckn 000CHOBaHHBIC M MOATBEPKIEHHBIC MPAKTUKOHM MpeNCTaBICHUS 0 (HU3UUECKOH MPUpoie
CHIDKCHUSI MEXaHMYECKHX CBOMCTB MAaTEpHWAJOB ITIOJ BIMSHHAEM ITOBEPXHOCTHO-aKTUBHBIX CPEIl ITO3BOJIHIN
OTIpEJICNIUTh TYTH OTBHICKAHWSA Ka3aldoch OBl HamOonee 3(PQPEKTUBHBIX CHOCOOOB YIpPAaBICHUS CHIAMHA
CIEIUICHUSI B TBEPIBIX TelaX MPH ONTHMAIBFHOM COYCTAHHH MEXAHWYECKHX B3aMMOACHCTBHU U (PHU3UKO-
XUMHYECKUX (DaKTOPOB, CO3JAIOIIUXCS MMOBEPXHOCTHO-AaKTHBHOW CPENON MM MallbIMU aJICOPOUPYIOIUMHU
pobaBkamu [2]. DTH TpPEACTABJIICHUS [0 HACTOSAMICTO BPEMEHH JIGKAT B OCHOBE CHIDKCHHS CHJIOBBIX
napaMeTpoB MexaHudeckod o0pabotku paspabareiBaemMbix COTC. Bwmecte ¢ Tem, naxe Oeriwiii W,
€CTECTBEHHO, HEIOJIHBINA IepedeHb paboT Mo paccMaTpuBaeMol MpodiemMe, MOKa3bIBaeT, 9TO B OOJIBIINHCTBE
ciy4aeB, aAcOpOUMOHHBIN 3(G(EKT He ABISCTCS PEMIAIIIMM B OOJIETYEHUH MPOIECCOB AehopMariiuu
paspyuienns. HaxomseHHBIE 3a ATUTENBHBIA MEPHOJ] AKCIEPUMEHTANbHbIE JAHHBIE IIOKA3bIBAIOT, YTO
agcopOuus cpensl Ha nehOPMUPYEMOM TBEPAOM TeJe CKOPEE BCEro SBISCTCS TOJBKO MEPBBEIM aKTOM B IIETIH
JMANTBHEUIINX XUMHYCCKUX MPEBPAIICHUN UCXOIHON CPEeIbI.

JeiicTBUTENBHO, OBLIO IIOKa3aHO, YTO CMa30YHO-OXJIAJDKAIOIIUEC >KHIKOCTH, B CBOEM OOJIBITMHCTBE
COCTOSIIINE B OCHOBHOM M3 JIBYX 3JICMEHTOB — BOJOPOJIa H yIIIepoJia, aKTUBUPYIOTCS B 30HE Pa3pyIICHUS 10
HOBOTO (ha30BOTO COCTOSIHHS — BOJOPOIHOW mia3Mel [3, 4]. [Io3ToMy OCHOBHBIC M3MECHEHHUS MEXaHWYCCKUX
CBOICTB TBEpAOTO Tella B YCJIOBUSAX B3aMMOJCHCTBHS Tela CO CPElIoil, CIeAyeT CBS3BIBaTh, C BIUSHUEM
BO3HMKAIOILEH paguKaaibHO-aKTUBHOW CPE/ibl, a HE C UCXOHOM MOBEPXHOCTHO-aKTUBHOM.

HeoxHo3HAYHOCTE B OIEHKE MPUYHH BBI3BIBAIOMINX OOJIErYeHNE MPOIECCOB AePOopMaIii U pa3pymIeHUI
TBEPABIX TeNl ACPOPMHUPYEMBIX B pPa3IMYHBIX Cpelax BBI3BAIO ITOCTAHOBKY CHCTEMHBIX HCCIIEIOBAHHIH
MOCBSIIEHHBIX paccMaTpuBaeMoit mpobieme. Hipke mpuBeneM aHAIN3 pe3ylbTaTOB, HEKOTOPHIX U3 HUX.

OTMETHM TOJBKO, YTO IPH OLEHKE BIUSHHUSA CPEAbl HA IIPOIECCH YIPYro-IIaCTHYECKOTO pa3pyIICHHS
TeJda TpH MEXaHWYecKoW oO0paboTke Meramia pe3aHueM OyIeM YYUTBIBATH HE TOJBKO BO3MOJXKHEIC
B3aMMOJICHCTBHS XUMUYECKIX JIE€MEHTOB, BXOISIINX B COCTAB CPEMABI C MOBEPXHOCTSMH BEPIIMHBI TPCIIHHEI,
c(hOpMHUPOBaHHEIMHI HEOJHOPOJIHON 00JaCThI0 MaTepHaia HO U ¢ 0o0JacThi0 MaTepuaia Ha Oojee JalbHUX
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paccTosHUAX OT KOHYMKa TpemuHbl (pucyHky 1). PaccmaTpuBas 5TH B3aMMOJIEHCTBYIOIIME CHCTEMBI OyjieM
YUHUTBIBATh TAKKE SKCTPEMAJbHBIE YCIOBHUs, KOTOPBIE CO3/IAIOTCA B 30HE paspylieHus. K UX 4hcIy OTHOCATCS
B IIEPBYIO OYEPEb BbICOKAS CKOPOCTh Ae(GOPMUpPOBAHUS MeTallla, 3HaueHHe KoTopoit gocturaoT 103-108 ¢t
u GoJiee, a TAKKE y3Kas TPEIMHA, CXOAAIAs B BEPUIMHE 710 Pa3sMepa MapaMeTpa PeIleTKH Mo KOTOpOil, 4To6bI
OKa3aTh BJIMAHME Ha paspylleHUe, T0JKHA MUTPUPOBATh CPEIa.

- £ 3 57

Puc.1. Mooenwv 30nbl cmpyoickoobpazosanust.
1. Obpabamvisaemoiii mamepuan,; 2. Hnempymenm, 3. Cmpyacka; 4. llenesoe npocmpancmso; 5. Tpewuna;
6. Obnacms HeoOHOPOOHO20 Mamepuana nepeod sepuiunol mpewunsl, 7. Obracms niacmuyecKu
depopmupyemoco mamepuana, 8. Obnacmov ynpyeo oegpopmupyemozo mamepuand.

C yd4eToM BEIIEH3IIOKEHHOTO TPOAHATU3UPYEM BO3MOXKHBIC B3aHMOACWCTBUS CpPEABl C METAIOM B
MOMEHT BCKPBITHSA HOBBIX IIOBEPXHOCTEH Y BEPIIUHBI TPCIIUHBL.

W3BecTHO, 9TO Ha paboOTy IUTACTUYECKON AeopMalliy, HalmpuMep, MPH TOUYSHUH KaPOIPOYHBIX CILIaBOB
sarpuuuBaercs 10 90-95 % paborel pesanus [5]. Ilpm sTOM cymmapHas paboTa Ha IIACTHYECKYIO
JeGOopMaIUio COCTOUT M3 PabOTHI MJIACTHYECKOW AedopMalud B HEMOCPEACTBEHHOW OJIM30CTH y pexyluei
KPOMKHU pe3la, Iie HadMHAeTCs pasJelieHHe MeTalula, T.€. cpa3dy HauMHas OT MOBEPXHOCTH W MpUIIEkKAIeM
MOJ] MOBEPXHOCTHIO CJIO€, a TaKXkKe IUIACTUYeCKOH JedopManuy NpPOTEKAIoUIed B 30HE OMNEPEeKaroIIero
YOPOYHEHHUS M OXBaThIBaIOIICH 00JbIION 00beM MeTaiia. Hampumep, pasMepsl CyMMapHOH IUIACTHYECKH
nehopMUpYeMOii 30HBI TIpU TOUYeHUU HA Bo3ayxe ctanmu XH77THOP nmepen pe3nom mocturaroT 6oiee 6 MM, a
MOJT Pe3IoM CBEIIE 3 MM. B 3ToM ciydae OOMIENIPUHATO CUYHUTATh, YTO paboTa, 3aTpadyrBaeMas IPHU PE3aHUU
Ha YIPYTYIO Je(pOpMAIUIO SBISETCS BTOPOCTEIICHHOHN 1 B 00IIeM OallTaHce YHEPreTHIECKHX 3aTpaT OIM3Ka K
HYITIO.

W3BecTHO, 4TO TpH MeXaHHMYECKOH 00paboTKe MOJMKPHUCTAUIMICCKUX METAJUIOB, KOT/A IMPOHUCXOIUT
YOpPYTO-TIACTHYECKOE  pa3pylieHHe, CBOOOJHAs TOBEPXHOCTHAs »JHEpruss B OamaHce CyMMapHOW
3aTpaunBaeMoil sHeprum, oObruHO cocTaisger Bcero 10°-10". CrnenoBaTenbHO B cilydyae THIIOTETHYECKOTO
KOHTaKTa CpeAbl C MaTepUAJIOM HEMOCPEACTBCHHO B OdYare paspyIICHHS JOJsS CHH)KCHUS CBOOOIHOM
HOBerHOCTHOf/'I OHEPTUU BCICACTBUU a):[cop6u1/11/1 MOXET COCTAaBUTH TOJIbKO HE3HAUUTCIbHYIO YacCTb O6H_[I/IX
dHepreTHUeCKux 3arpat. Hampumep, TemioBoi 3 dexTt Gusndeckoit aacopOIuu BOAOPOIa HA CTAH, OJHOTO
U3 CaMbIX AKTHUBHBIX XMMHYECKHUX DJICMCHTOB CHHMXAKOIUX MCXAHUYCCKUC CBOMCTBA METajljia, HCBCJIHUK U

ope
22 B T0 e BpeMs (aKTHUECKHE
CWZ

OOBIYHO BBI3BIBACT CHWKCHHE IIOBEPXHOCTHOH »Heprum Ha 900
SHEPreTHYECKHUE 3aTPaThl COCTABJIAIOT B 3TOM cityuae 2-10° spr/cm? [6, 7].

[Tosromy, ecnu maxke AOMYCTHUTh, YTO aJCOPOLMOHHBIC CJOM ITOBEPXHOCTHO-aKTHBHBIX BEIIECTB M3
OKpY>KaloIeil cpesbl yCreBaloT MPOHUKHYTh B Pa3BUBAIOIIUECS C OOJNBIION CKOPOCTBIO JIE(EKTHI, MOKPHIBAs
oOpa3syromuecss B HUX HOBBIE MIOBEPXHOCTH, TO B 00IIeM OajlaHCe DHEPTETUYECKUX 3aTpaT Ha AehOopMaluio,
paspylieHne W TpPEHHE JONs TOHIDKEHHS NIPOYHOCTH BCIEACTBHE aACcOpOIMM Cpenbl Ha MOBEPXHOCTSX
BEPIIMHBI TPEIIUHBI HE OYAET UMETh CYIIECTBEHHOTO 3HAUCHHUS.

TakuM o00pa3oM, HCXOAS W3 BBHIIIEH3JIOKEHHOTO, Cpela B JaHHOM clydae, HE MOXET O0Ka3aTb
CyIIECTBEHHOE BIMSHME Ha TpoIlecc pe3aHus. TeMm He MeHee, HampuMmep, IMpu TodyeHnu ciuraa XH77THOP
mwm 10X14T14H4T, B 3aBucumoct ot coctaBa COTC morpebisiemass MOIIHOCTh MOXKET CHHU3HUTBCS OT 25
10 36 %, CTOHKOCTP MHCTPYMEHTa YBEIMYUTHCS B CpEIHEM B § pa3, MIEpOXOBAaTOCTh 00pabOTaHHOM
MOBEPXHOCTU YMEHBIIUTHCS Ha 1,5 Kjlacca MOCPaBHEHHIO C TOUEHUEM Ha BO3AyXe. AHAJIOTUYHBIE PE3YIbTATHI
MOJY4YEHBbl NPH MEXaHWYECKOil 00paboTKe APYrMX >KapONpPOUYHBIX CIUIABOB Ha Pas3IMYHBIX ONEpalMiX H
pexumax obpabotku [3, 4].

[IpuBenem emie onuH SApKUil MpUMeEp, KOrjaa aJCcOpOLMOHHAS aKTHBHOCTH CpEJbl HE M3MEHSeTCs, a ee
3¢ (HEeKTUBHOCTD 3HAYUTEIHLHO MOBBIIIACTCS.
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puBoannu ceepnenue cranun 40X(HRC 50) mpu pasnnuHbiXx pexumax oOpaboTKM B ABYX cpenax:
rentane (C7His) U B rentaHe, KOTOpbId comepxai 1,5 % pactBopeHHoro B Hem mosimdTuieHa (—CH,—CH-)
HU3KOTO JaBJIEHUS MOJIEKYJIApHON Macchl 150 Thic. Monekynsl OAHON U APYrod cpenpl COCTOST U3 OJAHHUX U
TeX K€ aTOMOB YIJIEpOJa W BOJOPOAA, HO BTOpas CpeAa MHpEACTaBIIeT coOOil paB30aBICHHBIM PacTBOP
MOJWITHIICHa, B TENTaHe, MAaKPOMOJIEKYJIbl KOTOPOTO OTJIHYAIOTCS OT TEPBOH Cpelbl OTPOMHOM
MOJIEKYJIIPHON MaccoH.

31ech ciaenyeT OTMETHTh, YTO BOOOIIE TOBOPS MOJMMOJIEKYISPHYIO afCcOpOIHIO CIEeoyeT pacCMaTpUBaTh
Kak pasgeneHue (a3, o0ycloBIEHHOE B3aUMOJEHCTBHEM PAacTBOPA C TBEPAOH MOBEPXHOCTHIO. B aTOM ciryuae
Ha MOBEPXHOCTH pa3Jielia TBEPLOe TEJI0 — PACTBOP BO3MOXKHO OOJIIIIee YNUCIIO KOHPUIYpaluii MaKpOMOJIEKYJI.
BeposiTHO mo3TOMY aJCOpOIIMOHHOE PaBHOBECHE MOXKET YCTAaHABIMBATHCS OYEHb MEIJIEHHO, TOJIBKO IOCIE
BBIJICPXKKM B yacax M Jaxe MHorux nHeil [8]. Kpome storo, ObUIO YCTaHOBIIEHO, YTO INpH ancopOIuu
nonuMepa mpeobliafaloT He JHepreTuveckue a sHTpomnuiHbie daktopel [9]. CrnemoBarensHO, ancopOuus
MOJUMEPHON COCTaBIAOLICH pPAacTBOpPUTENS B YCIOBUAX pPE3aHUS HE MOXKET 3HAUYUTENbHO H3MEHUTh
aZicopOIMIO ee PacTBOPUTEIIS TelTaHa.

UsBectho Takxke [10], 9To MO Mepe yITMHEHHS MOJCKYISPHOW menu (T.e. YBEIWUIEHHsS MOJICKYISIPHOM
MAacChI), U3THOBI MOJICKYIISIPHOW IIETIH B PacTBOpe Bce Oosiee MpHUONMKAIOT MOJEKYTy K CBEpHYTOH (opme
BCJIEJICTBHE YEro M3THOBI Ierneil Bce Oosee 3KpaHUPYIOT BHYTPEHHUE YYACTKH MOJIEKYJ M, B KOHIIE KOHIIOB,
00pasyst Mozienb OECKOHEYHO CBEPHYTOTO KiryOka. CienoBaTenbHO, IPUCYTCTBHE MOJUATUICHA B TENTaHE HE
MOJKET OTPA3HUThCS HA €ro ajCOpOIMOHHON aKTHBHOCTH B CBS3M C TEM, UTO IOJHMMEpHBIE KIYyOKH OymyT
OT(UIBTPOBAHBI TPEIIMHOM, MOCKOIBKY HX pa3Mepbhl Ha HECKOIBKO MOPSAKOB IPOEBBHIIIAIOT PACCTOSHUE
Mexay Oeperamu TpemuHbl. TakuM o00pa3oM, 100aBKa NOJMATHIEHA K TeNTaHy HE HW3MEHHT ero
aICOpOIIMOHHYIO aKTUBHOCTb, a CJIEJIOBATEIbHO COTJIACHO a/ICOPOLIMOHHON TEOPHH, OHA HE A0JDKHA BIHATH Ha
CUJIOBBIE MapaMeTpbl pe3aHus. Ha camMoM Jene KpyTSIIMA MOMEHT NpH CBEPJICHUM B cpene ¢ 100aBKOM
MOJMITHIICHa B CPEJHEM CHHM3WJCS 10 CpaBHEHHIO ¢ 00paboTkoi B cpene 0e3 momumepa Ha 40 %. Ilpu
XOHMHTOBAaHMM CTaJbHBIX JeTajell OJAMHAKOBBIMH alIMa3HBIMH XOHOpYCKaMH B TelTaHe C IMOJMMEpPOM IO
CPaBHEHMIO C YUCTHIM T'eNTAHOM IOJYYCHBI CICAYIOIINE PE3yJIbTaThl: CPEAHAS BEIMIMHA CHUMAEMOTO CIOS
1o 1uameTpy yBenuumnack Ha 40 %, mepoxoBaToCTh 00pabOTaHHON MOBEPXHOCTH yMeHbIMIach Ha 30 %, a
CpeIHUH YIeNbHBIA pacXo/] aaMa30B yMeHbIIHIICS Ha 55 %.

2. B Hacrosmee BpeMsi HanOoJpIliee paclpoCTpaHEHHE B MPAKTHKE IOJXYYHUIM MACISTHHBIE KHAKOCTH C
MpUCaJKaMU AJIsl Pe3aHusl IPH OTHOCUTEIHHO HU3KOHW CKOPOCTH M JKHAKOCTH Ha BOJHOWH OCHOBE (3MYJIBCHH
WIN XMMHYECKHE PAcTBOPHI) UL PE3aHMS CO CPEJHHMH M BBICOKHMH CKOPOCTSIMH. Bce OHH SBISIOTCA
OpraHMYeCKHMHU COEMHEHUSIMH, B TOM YHCIEe U 00JbIas rpymna COSJUHEHUH, COCTOSIINX U3 aTOMOB TOJBKO
JIBYX DJIEMEHTOB — yriiepoja u Boxopoja. DhGeKTHBHOCTh U cTa0MIbHOCTh coBpeMeHHbIXx COTC Ha BonHOMN
OCHOBE 3HAYMTENBHO 3aBHCAT OT IMPHPOABI MOBEPXHOCTHO-aKTHBHOI'O 3Myibratopa. Hambosee mmpoxoe
NpPUMEHEHNE TONY4YHIn aHHOHakTUBHbIE I[IAB, oTiamunTenbHON OCOOEGHHOCTBIO KOTOPBIX SBISIETCA HX
CIOCOOHOCTH (POPMHUPOBATH HA MOBEPXHOCTH METaJlIa MPOUYHBIE aICOPOIIMOHHBIE CIIOM. BaXHO OTMETHUTH, UTO
ITAB B coctae COTC CKJIOHHBI K MHUIEIUI000pa30BaHUIO U Takas HauMeEHbIas yacTuia (cocrosmas u3 20—
30 Momekyn), ¢ KOTOpOH CBs3bIBaeTcs oOJerdeHwe IpolreccoB aedopMannd W pa3pylieHHs, HMeEeT
nuamerp 10-60 A. Torma kak MUKPOTPEIIMHBI CXOJATCS 710 YCThsl MMEIOIIEro MeKaToMHoe paccTosaue [1],
T.€. 3HAYUTEIBbHO MEHBIIE T'€OMETPUYECKHX pPa3MepoB BellecTB, cocTaBisgoomux ITAB. Haiimensmuil us
XMUMHYECKHX DJIEMEHTOB MOH BOJOPO/A, KOTOPHIH MOXKET HaXOIUThCS B BOJHOM pacTBOpe (JHaMeTp MPOTOHA
BOJIOPOJIa B THICSIYM pa3 MEHbIIE JHaMEeTpa MOHOB JIPYTHX 3JIEMEHTOB), HO HE B CBOOOJZHOM COCTOSHHUH, a
BBHUJIC OYCHB MIPOYHOTO THApaTa — ruapokcornss HsOF, KoHIIEHTpanuss KOTOPOTro B BOJE YepEe3BbIYaiiHO Maa.
Hanpumep, uucTas Boja COJIEPKHT MOHBI THAPOKCOHUS B KOHIEHTpauuu Beero 1-107 Mons/n v aaxke npu
J00aBICHUM KHCJIOTH KOHIICHTPAIMs HOHOB BOJIOPOJa BO3pacTaeT HE3HAUYUTENbHO. DTO 03HAYAET, YTO XOTSA U
CyIIECTBYeT THUIIOTETHYECKas BEPOSTHOCTh BO3ACHCTBUSA BOAOPOJA, COJAEP)KAILIETocss B BOJE Ha XOJ
MEXaHWYECKOTO MpOoIlecca, OAHAKO €ro HM3Kas KOHIEHTPAIUS B Cpele MPAKTHYECKH HCKII0YaeT TaKylo
BO3MOYHOCTb.

Takum o0pa3oM reoMeTpHuyeckHe pasMepbl BemiecTB, Bxomaumx B cocraB COTC, sBustoTcs
HOPENATCTBUEM [UI HENOCPEJCTBEHHOIO MX KOHTAKTHOIO B3aUMOJEHCTBUSL C PEATbHOM CTPYKTYpOH
MaTepHaia, 00pas3ylomeics B MOMEHT pa3pyIleHHS.

Yro xacaercsi KHHETHYECKOTO (hakTopa, TO 3€Ch APUOPH MOXKHO YTBEPXKJIATh O €0 HEBBIIIOJHEHNUH IPU
OTPOMHBIX CKOpOCTSIX Je(OpMHpOBaHHMS MeTaula Hpu pe3aHud. Hanpumep, HanGosblield CKOpPOCTBIO
pacTekaHuss 1O cTainu oOyiazaeT oyienHoBas kuciora, Bxoxsmias B cocraB COTC. CkopocTh pacTekaHus
OJIEMHOBOW KHCJIOTHI cocTaBmier 20 cMm/c, TOTJa Kak CKOPOCTb pPE3aHHs IIPEBBHIIAET €€ Ha HECKOJIBKO
MOPSAIKOB.

3. Ha arombl, Haxo/sIIKMeCs] Ha TOBEPXHOCTH MOJIOCTEH TPEUIMHBI BO3JCHCTBYIOT CHIIBI TOJIBKO C OJHOM
CTOPOHBI, T.€. CO CTOPOHBI aTOMOB TBEPJOTO TeJa, HAaXOASIINECS MO IOBEPXHOCTHRIM ciI0eM. Bo3HuKkaromas
IPH 3TOM PaBHOJACHCTBYIOIIAs CHJIa HAIlpaBIeHA BHYTPh OT IOBEPXHOCTH, BCIIEACTBHE HYEr0 MOBEPXHOCTH
TPEIIUHBI CTPEMSTCS K YMEHBIICHHUIO, YTO OyJeT CIocoOCTBOBATh PACCTATHBAHMIO ITOJIOCTEH TPEIIWHEI U €€
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pocty (pucynok 2). Ilpu agcopbumnu cpes B TOH MM HHOW Mepe MPOU30HIeT KOMIICHCAIMS Pa30PBAHHbIX CHII
CBsI3eH NOBEPXHOCTHBIX aTOMOB M yMEHBIIEHHE CHJI, BTATHBAIONIMX aTOMBI B INIyOb Marepuana, a Takke
CHIDKCHHE TOBEPXHOCTHOTO HATSKEHUS. B 3TOM ciydae HampspkeHHS B BEPIIMHE TPEIIMHBI Pa3BUBACMBbIE
MOBEPXHOCTHBIMH ~ CHJIAMH  yMEHBINATCS, a MPENATCTBHA pPa3pymICHUIO yBEJWYaTcs, dYTO Oyzder
CIOCOOCTBOBATh 3aXJIONBIBAHHWIO IOJOCTEH TPENIMHBI M OKa3bIBaTh OONbBIIEE COMPOTHBICHHUE €€ POCTY.
CrnenoBaTenbHO, UCXOAS M3 3TOM MOJENnH, aacopOuns cpeasl XOTS U CHIDKAeT CBOOOAHYIO IOBEPXHOCTHYIO
SHEPTHIO TOJIOCTEH TPEIIMHBI, OJHAKO HANpsDKEHHS, Pa3sBUBACMbIC NTOBEPXHOCTHBIMU CHJIAMHM Ha KOHUYHKE
TPELINHBI OyAYyT BO3pAcTaTh M OKAa3bIBaTh JOMOJHUTEIBHOE CONPOTUBIICHUE PA3PYLICHHUIO.

B HUTOTE, Ha OCHOBAHHUU
/‘7 /‘7> /‘77 NIPUBEIEHHOI'O aHalm3a
SKCIIEpUMEHTAJIbHBIX  JTaHHBIX  MOXHO
/?7 CIIeNIaTh CJIEAYIOIINE BBIBOJIBI.
1. Ilokazana OIPaHUYEHHOCTH

OOLICTIPUHATOW TEOPHUU AJCOPOIMOHHOTO
TMOHIKEHUS TIPOYHOCTH e(OPMUPYEMOTO
MeTalyla B  IIOBEPXHOCTHO-aKTHBHOI
cpene.
/‘77 2. B Hagexne, 4TO SKCICPUMCHT B
/‘7 OyaoymeM TONTBEPANUT BBICKa3bIBaCMEIC
31€eCh  IIOJIOKEHHSA,  OTMETHM,  4YTO
OYEBHUIHO napauieIbHO C

Puc.2 Mooens MUKPOMPEUUHDL: R — cuna nosepxnocmuoco a/IcCOPOLMOHHBIMH TIPOLIECCAMH HCXOHOM
HAmMANCEHUs, HA 108EHUNLHOU NOBEPXHOCMU, CNOCOOCMEYIOWas cpemsl HAYT HMHble Golee TIyGOKHE

pocmy mpewjunsl, R1 — ckomnencuposannas cuna paJiKaIbHbIC MPOLECCHl HA KBAHTOBOM
108ePXHOCIHO20 HAMAIICEHUS BCLe0CmEUe adcopoyuu. YPOBHE, 06YCIOBIMBAIOIIME Pa3IMUHbIC
b

U3MEHEHHsT CBOMCTB 1e(hOPMUPYEMOTO
Tena.
[To-BuguMOMY, BCIEICTBHE
XMMHMYECKMX IMPEBPAIlEHUH  HMCXOIHON
cpensl 10 YpOBHA  00pa3oBaHMA
3JIEKTPUYECKU AKTUBHBIX 4acTHUIl
Bojopoja [11], mossisieTcs: BO3MOKHOCTB
ux B3aHMOI[eﬁCTBH5[ C HNOHaAMH n
CBOOOJIHBIMH DJIEKTPOHAMHU META/UIA, YCHJIMBAEMOIO DJIEKTPUUECKUM IOJIEM, CYLIECTBYIOIIEM B CUCTEME
«CTaHOK-UHCTPYMEHT-3aroToBKa». VIMEHHO B3aMMOJEUCTBUS 3JIEKTPUYECKH aKTUBHOW CTPYKTYypbl MeTaiia,
BO3HHUKAIONIEH BCJIEACTBUE MEXAHMYECKOTO BO3JEHCTBHsS, C JJIEKTPUYECKU 3apsHKEHHOM CMEChIO YaCTHII
BOJIOPO/Ia, T.€. B3aMMOJEHCTBHA DIIEKTPOH-IJIEKTPOH, BJIEKTPOH-MOH M HMOH-UOH CIIOCOOHBI PaJUKaIbHO
U3MEHNTh PU3HUECKUE U MEXAHUUYECKHUE CBOMcTBa MeTaiuta [11].
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