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Abstract: The problems of increasing the wearing capability and longevity of materials of working
mechanisms of technological machines are highly actual. Defining importance in forming the features of
constructive toughness of materials of working mechanisms of technological machines has, as is well known,
variation of the structured condition. For this purpose article is studied structured conversions of steel under
different types of the thermal processing, which vastly affect the specified characteristics.
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AHHoOTauus: [lpobremam nogviuienuss UHOCOCMOUKOCMU U O00J208€YHOCMU MAMEPUaios padboyux
MEXAHUZMO8 MEXHONO2UYECKUX MAawun Aeniaemcs eecbma axkmyanvrou. Onpedensiouee 3Hauenue 8
dopmuposanuu  xapakmepucmux KOHCMPYKMUBHOU NPOYHOCIU MAMepuaios padouux MexaHusmMos
MEXHOI02UYECKUX MAUWUH UMeem, KaK U36eCMHO, 8apbUuposanue cmpykmypHno2o cocmosnus. C amou yenvio
6 cmambve U3y4eHo CIMpPYKmypHble npespawjeHusi Cmai npu pasiuidtblx 6U008 MepMuyecKkol oopabomxu,
KOmopbwle 3Ha4umenbHo IUAIM HA YKA3AHHbLE CBOUCMEA.

Knioueswie cnosa u 8bIPAICCHUA . NPOYHOCMY, UBHOCOCIMOUKOCHDb, npeaeﬂ meKkydecmu, y()apﬁaﬂ BA3KOCMb,
00ﬂ208€11HOCmb, aed)eKWlbl KpUucmailu4eCKux peueniok.

XapaKTepI/ICTI/IKa COCTOSIHUA MOBCPXHOCTU TBEPABIX TCII U MPOUCCCOB, IPOTCKAOIINX Ha Heﬁ, Ba’XHa
JJIs1 ITIOHUMaHWs MHOTHUX HBHCHHﬁ, CBA3aHHBIX C pazpylmi€cHNEM, XUMUYCCKUMHU ITpOLIECCaMU, KOppOSHGfI U T.II.
HOBCpXHOCTHaﬂ I[I/I(I)(by3I/IH SABJIACTCA OUCHDB BAXKHBIM ITOBECPXHOCTHBIM ITPOLICCCOM.

HeCMOTpH Ha TO, YTO SBJICHHC HOBerHOCTHOfI MUI'pallid aTOMOB OBLIIO M3BECTHO CIIc COPOK IIATh
JICT Ha3ald, TOJBKO B MOCICAHHUEC TOAbI INOABUIACHE BO3MOXHOCTH JAaTh KOJIHYCCTBCHHOC OIIMCAHHUC OTOI'O
SABJICHUS SKCIICPUMECHTAJIBHO U TCOPETUYCCKU.
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TpyIHOCTH PKCIIEPUMEHTAIBLHOTO HM3YyYCHHUS TMOBEPXHOCTHOW AH(GY3UH 3aKI0YaeTCS B TOM, YTO

CJIOKHO IMOJIYYHUTb YHUCTYIO ITOBCPXHOCTDH, HEC BCErAa BO3SMOKHO BOCIIPOMU3BCCTH ITIOBCPXHOCTDH OHpC[[GJIGHHOfI

CTETICHH YHCTOTBI, @ TAK)KE U3MEPUTH (PaKTOPHI, XapaKTEPU3IUPYIOIIUE €€ YUCTOTY.

Kpome Toro, nmoBepxaoctHas auddy3ust TpyAHO OTASIMMA OT TIEPEHOCa B IPUITOBEPXHOCTHOM CJIOC,

10 TPaHMIIaM 3€peH, a 4YacTo U B MapoBoil (ase.

Ha IMOBEPXHOCTHU TBEPAOro TE€jIa HAXOAUTCIA 0oJIblIIE paSH006pa3HLIX COCTOSIHUH U Ppa3IMYHbIX

NeEKTOB, YEM B CEPEAMHE €TO.

HaKOHeI_[, KOJINYECTBO az[cop61/1py}0umxc;1 BCIIICCTBa 60J'II)I.H€, YEM pacCTBOPAOMIUXCA, W TCILIOTA

a;[cop6um1 IIOYTHU BCEraa 3HAYUTCIIBHO 6OJIBH_IC TCIUIOTBI UCITAPCHUA.

Puc 1. Tepmuyeckue kaHaBKU, 00pa3yrOIIKAECs MPH MIEPECEUCHUH TPAHUIL 36PEH CO CBOOOTHOM
MTOBEPXHOCTHIO;

a — MEePEHOC BEIIECTBA OCYIICCTBISIETCS B PE3yJIbTaTe MOBEPXHOCTHON HITM 00BEeMHOM Tudy3un; 6 —
MEPEHOC BEIIECTBAa 00YCIIOBIIEH IMPOILIECCOM HCTIapEHNE — KOHICHCAIIHS.

O cnocoOHOCTH aTOMOB MHUTPHPOBATh TBEPIBIX KPHUCTAJUIMYECKUX TeN M3BECTHO NaBHO. OHAKO
MPUBEJICHHBIC JIaHHBIC HOCWIHM TJIABHBIM OOpa3oM Ka4YeCTBEHHBIC XapakTep, a OJKCIECPUMEHTHI He
MOJTBEPXaIM, YTO HAOJIOJABIIAsICS MUTPAIUS aTOMOB B JICHCTBHTEIBHOCTH MPEICTABISCT COOOi
noBepxHocTHYIO auddy3uto [1]. B mocnennee Bpems ObUTH pa3padOTaHbl SKCIICPUMEHTATLHBIC METOIUKH,
MO3BOJISIIOIINE OICHUBATh KOJMYECTBEHHO 3HAYEHUs Kod(duimeHTa mnoBepxHocTHoW mudpdy3un Du
9Hepruu akTuBanuu Qs, XOTS MBI BCE €II¢ JAJCKH OT TOJHOTO TOHMMAaHHUS TPOoIecca MOBEPXHOCTHOM

b dy3uu.
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Puc 2. Tepmuyeckue kaHaBKU, 00pa3yroIIUecs MpH MepeceueHu  IPaHul] 3epeH co CBOOOIHOM
MOBEPXHOCTHIO

Kax otmeuaror [2] u [3], OpUHATO CUUTATH, YTO €CJIM CKOPOCTU TPEX OCHOBHBIX BUIOB AUDPPy3un B
MOJYKPUCTAJUINYECKOM Telle, a MMEHHO OOBEeMHOH, TpaHHYHOH (M0 MEX3epeHHBIM TI'paHMIIAM) "
MMOBEPXHOCTHOM, XapakTepu3ytoTcs kodpunuenramu nuddysuu D,, Dp, Ds 1 cOOTBETCTBEHHO YHEPTUIMHU
aktuBauun Q,, Qb, Qs, To D,< Dp< Ds a Q,> Qp> Qs.

Opnako 1mos00Hast 3aBUCUMOCTh OCHOBaHA Ha BECbMa CKY/AHBIX IKCINEPUMEHTAIbHBIX JaHHBIX. B TO
BpeMs KaK HEKOTOpHIE MOCIIeIHUE PabOThI MOTBEPXKIAIOT CIIPaBEUIMBOCTh BBIIICTIPUBEICHHBIX HEPABEHCTB,
pe3yNbTaThl Ipyrux paboT CBUAETENbCTBYIOT O TOM, UTO 3T HEPABEHCTBA COOMI0Jal0TCs He Beerna. To, uro
U3 BCEX BUJIOB NEpEMEILEHUs] aTOMOB IMOBEpXHOCTHAs MU dy3us u3yueHa MeHee Apyrux BUI0B auddys3umu,
B KPHUCTAJUIaX Ka)KETCS HECKOJIbKO CTPAHHBIM, €CJIM YUYECTh SIBHO OOJBIIYIO IOCTYIHOCTh TOBEPXHOCTH IS
HabmoaeHuit. Ho CTOUT TOJBKO JeTadbHO 03HAKOMUTHCS C POOIEeMaMu 3KCIIEPUMEHTAIBHOTO OTIPEIEICHUS
CBOMCTB IIOBEPXHOCTH, KaK TYT K€ BBIIBUTCS P TPYIHOCTEN. boiiee Bcero npensTCTByeT H3y4YEeHHE CBOMCTB
IIOBEPXHOCTU €€ MOABEPKEHHOCTD 3arpsI3HEHUIO Uy KEPOIHBIMU aTOMaMH.

OCHOBHBIM MCTOYHUKOM 3arpsi3HEHUS MMOBEPXHOCTU SIBJISIETCS aTMocdepa, B KOTOPOl KpUCTaJUIBI
COTPHUKACAIOTCA B TPOIlECCe MccieoBanus. B Bakkyme rimy6uHOM 1078 ym pm.cm. umcno execexyHmHO
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CTAJKHBAIOIINXCSA C OBEPXHOCTHIO OCTATOUHBIX aTOMOB MIIM MOJIEKYJI Ta3a MMeeT BeIUUuHy mopsaaka 101
cv?. B onpejieNeHHBIX CIydasX IOBEPXHOCTh 3arpa3HAeTcs aToMamu, AUGOYHAMPYIONIUMH H3HYTPH
KPUCTAJUIOB. DTO MPOUCXOIUT B TOM CIIydae, KOTr/la XUMUYECKUN MOTEHIUAI IPUMECHBIX (PaCTBOPEHHBIX)
aTOMOB Yy CBOOO/IHOM I'paHUILIbI HUKE, YeM BHYTPH PEIIETKH, OJlarofaps 4eMy MUTPALIUsS IPUMECHBIX aTOMOB
K MMOJI00HOM TpaHUIle YMEHBIIIAeT CBOOOHYIO SHEPTHIO TOBEPXHOCTH[2].

Teopueir muddy3un B pemieTke XOpomio OOBACHIETCS SKCIepuMeHTanbHbIe TUh(y3HOHHBIS
KOHCTaHTBI, IPUYEM, IO-BUAUMOMY, OOIIENPU3HAHUIO, YTO Haubosiee BEPOSTHBIM MeXaHU3MOM Auddy3un,
o KpaifHeil mepe, ANl METAUIOB C PELIETKON TpaHEleHTPUPOBAHHOTO Kyba, sBisercs Auddys3us Mo
BakaHCHAM. M XOTs B 3TOH 00JacTH €I1e 0CTaeTCsi MHOTO Hepa3pelIeHHbIX MPOoOJieM, TIaBHOE BHUMAHUE J10
CUX TOp YJEesUIM BBIYMCICHHUIO TAKUX BEJIMYMH, Kak dHeprusi aktuBauuu. C Apyroil CTOPOHBI, YHCIIO
TEOPETUYECKUX MCCIECIOBAHUH, MTOCBSIICHHBIX U3yYeHHUs MeXaHH3Ma MOBEPXHOCTHOU auddy3uu, octaeTcs
CPaBHUTEJIbHO HUYTOXKHBIM, YTO OOBSACHSETCS OTYACTH OTCYTCTBHEM HAJEKHBIX 3KCIEPUMEHTAIbHBIX
JTaHHBIX. MeX/1y TeM TOYHBIE IKCIEPUMEHTAIbHbBIC JaHHbIE 10 KOHCTAaHTaM MOBEPXHOCTHON auddysuu u
SHEPTUU aKTUBAIMH MIPU HAJUJISKAIEM aHaIn3e, BUANMO, MOTJIA OBl CTaTh LIEGHHBIM UCTOYHUKOM CBEACHUI O
HEKOTOPBIX CBOMCTBAX MOBEPXHOCTEW, HAIPUMEP O BEIMYMHE CHJI CLICTUICHUS, YacTOTE KOJeOaHUil aTOMOB
WM UX U3MEHEHHIO B 3aBUCUMOCTH OT TEMIIEPATyphl U OPUEHTALIUU.

I'epacumor C [3] mpemraran kiaccu(UIAPOBATh MOBEPXHOCTH B 3aBHCHMOCTH OT BEIUYMHBI UX
yAenpHOM cBOOOAHON sHepruu. OH paznuyall MOBEPXHOCTH TPEX BUJOB: CHUHTYJSIPHBIE, ONM3KUE K
cunryisipubiM (Vicinal), 1 Hecunrynspusie. K CHHIYJISPHBIM TOBEPXHOCTSIM OTHOCSITCS TIOBEPXHOCTH,
OpHUEHTAIMsI KOTOPBIX COOTBETCTBYET HamOoliee PEe3KO BBIPAKCHHBIM BBICTYNaM Ha rpaduke M3MEHEHUs
BEJIMYMHBI CBOOOIHOM TOBEPXHOCTHON SHEPTHH Y5 B MOJIIPHBIX KOOPIUHATAX. DTO OMpPEIeSICHIE OCTACTCS J10
HEKOTOPOM CTENEeHU HeoNpeAeIeHHBIM, €CIH He YKa3aTh, IPU KaKUX yCIOBUSAX ObLIa OmpeeieHa BelnyrnHa
s , TIOCKOJIbKY, KaK YCTaHOBJICHO SKCIIEPUMEHTAIBHO, aJACOpONpyEeMbIe PUMECH CITIOCOOHBI 3HAYNTEIILHO
U3MEHSTb HE TOJIBKO CPEIHEE 3HAUCHHUE s, HO U BETUYMHY OTHOIICHUS IIOBEPXHOCTHBIX SHEPT U B PA3TUYHBIX
HarpaBJeHUsX [4].

K mnoBepxHOCTAM, ONU3KUM K CHUHTYJISPHBIM, OTHOCATCS IOBEPXHOCTH, pacrojararoiiuecs B
HEOOJIBbIIOM JUaNa30HE Pa30pPUEHTALMU OKOJIO CHUHTYJSIPHOM opueHTauuu. B 3TOM ciyyae CTyNeHbKH
HAJIaraloTCcsl Ha CUHTYJISIPHYIO IOBEPXHOCTh U B COOTBETCTBUU C KJIaCCHUECKUM rpadukom Byinbga BennunHa
¥s U3MeHsieTcs 0onee pe3ko. HecuHrynsipHble MOBEPXHOCTH XapaKTEPU3yeTCs BRICOKON MIIOTHOCTH CTYTICHEK,
[IPUYEM CUHUTAIOT, YTO JJIsl 3TUX MOBEPXHOCTEH BEJIMUMHA Js OCTAETCS MPAKTHUECKHU MTOCTOSTHHOM.

TeopeTnueckuii aHanu3, NPOBEACHHBIN [5] MO CTPyKType MOBEPXHOCTEN, MTOKA3ajl, UTO CUHTYJISIPHbIE
MOBEXHOCTH YCTOWYMBBI 7y, @ B HEKOTOPBIX CIyYasX Tak Ha3blBaeMasi KpUTHYECKas TeMIepaTypa rnepexoa
MOJKET 3HAYUTEIHHO MPEBHIIATh 75,. MPOBEANIHNIA aHAIOTUYHBIA pacyeT, MPHUIIET K TAKOMY e BBIBOIY. JTH
TEOpHUs] OCHOBBIBAETCSI HAa PACCMOTPEHHM SHEPIMH B3aUMOJCHCTBUS aToma C ONMXKaMIIMMHM COCEAHHUMH
aTOMaMU ¥ COCEJHMMM aTOMaMH BTOPOTO TMOpsaKa OJM30CTH, 3HAYEHHUS] KOTOPOH OIpEenesstoTcs IO
M3MEPEHHBIM TeIJI0Ta CyOIUMAalUK WM UCTIapEHUS.

JIJ1s1 HECUHTYJISIPHBIX TOBEPXHOCTEH COOTBETCTBYIOIIAS KPUTHUECKAsk TEMIIEpaTypa Nepexo/ia JIeKUT
ropaszio Huxe 7, 3TO JaeT OCHOBaHUE MPEINOI0KNUTh, YTO YEM BBILIIE TEMIIEpaTypa, TeM 00jiee CXOJHBIMU
CTaHOBSITCS CBOMCTBA TAKHUX MTOBEPXHOCTEH.
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