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HccnenoBano uaMeHeHne pabOThI BEIXO/IA AIEKTPOHA U €€ JIOKATBHOTO pacIpe/IesICHIs 110 TIOBEPXHOCTH IIPUMEHHUTEIb-
HO K sy XpOMCOZAEPKaIINX cTalieil, 00paboTaHHBIX KOHLIECHTPUPOBAHHBIMHU ITOTOKAMH HOHOB a30Ta IIPU PA3IUYHBIX TEM-
nepatypax. [lomyueHHBIC pe3yabTaThl COMOCTABICHBI C TAHHBIMH HCCIEJOBAHUS XUMHUECKOT'O COCTaBa, MUKPOCTPYKTYPBI
1 MUKPOTBEPIAOCTHU HM3y4aeMbIX 00pa3loB, UCIIBITAHUS CTalel Ha U3HOCO- M KOPPO3UOHHYIO cTOMKOCTh. OOHapykeHa Kop-
peIISIis U3MCHEHHU ST 3HAUCHUH pabOThI BBIXOJA 3JCKTPOHA, MUKPOCTPYKTYPHI M (PU3HKO-MEXAaHUYCCKHX CBOWCTB MOBEPX-
HOCTHBIX cjoeB. [TokazaHo, B 4aCTHOCTH, YTO MAaKCHUMAaJIbHONH CKOPOCTBIO KOPPO3UOHHOI'O Pa3pylICHUS] XapaKTepU3yOTCs
YYacTKU TIOBEPXHOCTU C MAaKCHMAJbHBIM JIOKATHHBIM 3HAYCHHEM Pa0OTHI BBIXOJA JJIEKTPOHA. Bo3HUKaIOIIEe TpH HOHHO-
Ty4eBoil 00paboTke Ae(EKTH CTPOCHHS CO3IAIOT JIOKAJIBHBIC JJIEKTPUYECKHEC HEOTHOPOIHOCTH, KOTOPHIC CYIIECTBEHHO
BIUSAIOT Ha BETUYMHY PaOOTHI BEIXOA ANEKTPOHA.
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pO3HOHHAS CTOWKOCTh
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Variation and local surface distribution of electron work function for a number of chromium steels bombarded with high-
current density nitrogen ions beam at different temperatures have been investigated. Data obtained are compared with results
of chemical composition analysis, analysis of microhardness and microstructure of blocks, data of wear and corrosion tests.
Correlation between electron work function, microstructure and physical-mechanical properties of ion implanted surface
layers has been established. It has been demonstrated that surface areas with the biggest local value of electron work function
reveal the most intensive corrosion rupture. lon beam induced structural defects create local electrical disturbances, which
significantly influence electron work function.
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Benenue. Monnast UMIIIaHTaLKs OTHOCUTCS K YHCITY MEPCHEKTUBHBIX TEXHOJIOTHYECKHUX TIPOLIeC-
COB TIOBBIIIICHUS (PU3UKO-MEXaHUYECKUX CBOWCTB MeTaJLIOB U criiaBoB [1]. [IpumeneHue meTonos, oc-
HOBAHHBIX Ha U3MEPEHUH PaOOTHI BEIX0OAa dJekTpoHa (PBD), naeT neHHy0 HHPOPMAIIHIO O COCTOSTHIH
Y CBOMCTBAX UCCIEYEeMON MOBEPXHOCTHU [2—5]. ABTOpamu [6] MOKa3aHo, YTO HOHHO-Ty9IeBOE a30THPO-
Banue ayctenurtoil cranu 12X18HI0T obecneumBaeT yBennyeHue cpeaHero 3Hadenus PBD. Bmecrte
C TeM 10 AaHHBIM [7] (hopMUpOBaHNE HAHOKPHUCTAILINYECKON CTPYKTYPhI METAJLIIOB, XapaKTEPHOH JIIs
psizia ciydaeB HOHHO-ITY4eBOH 00pabOTKH, MPUBOANT K cHIKeHUIo PBD. B cirydae Hukens ¢popmupoBanme
HAHOCTPYKTYPHI C XapakTepHBIM pazmepom menee 200 HM mpuBoAuT K cHrbkeHnto PBD wa 0,15 3B.

[IpoBenennble paHee McclIeAOBaHUS MOKa3ald, YTO Ha BednunHy PBD 3HaunTensHO BiMseT Tuia-
cTuyeckas aedopmanus Mmarepuaa [8], KoTopast, Kak MpaBUiIo, HAYMHACTCS C €0 TIOBEPXHOCTHBIX CJIO-
eB, 00JaJaroINX MHHUMATBHON CABHUTOBOM YCTOMYHMBOCTHIO Ha BCEX CTPYKTYPHBIX W MacHITaOHBIX
ypoBHsX [9]. [loBepxHOCTHBIC Te(DEKTHI CO3AIOT JIOKAJIBHBIC YJICKTPUUCCKUEC HEOHOPOTHOCTH, CYIIE-
CTBEHHO Biusitonre Ha BenuurHy PBD [2-5]. B naubonblieit cteneHn qaHHbIA d3PGEKT MpOsSBISETCS
JUTSL TUHEHHBIX 1e(DeKTOB (KPaeBbIX M BHHTOBBIX JIHCIOKAIMH). ATOMBI B OKPECTHOCTH IHCIIOKAIHH
WCTBITHIBAIOT 3HAYUTEIIFHOE THAPOCTATHIECKOE TaBJICHHE, CO3/]aBAEMOE TI0JIeM €€ HaIpPsHKeHUH. ABTO-
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pamu [10] TeopeTryecKku OLIEHEHO JoKadbHOe n3MeHeHue PBD B mecTe BpIXo/1a AUCIOKALIMI Ha TOBEPX-
HOCTb. [loka3aHo, 4To y sapa qucinokanuu 3Hadenue PBD camxkaercs nmpumepro Ha 0,3 5B.

Lenb nanHOW pabOTHI — YCTAHOBIICHHE KOPPEIISAIUU CTPYKTYpPHO-()a30BbIX MPEBpANICHUN, H3MEHE-
Husg PBD u (Qu3MKo-MeXaHUYECKHX CBOWMCTB pslla XPOMCOJACPKAIIUX CTaled (ayCTEeHUTHAasl CTaib
12X18H10T, maptencutHas ctanb 40X13 u Hu3KonerupoBanHas xpoMoM ctaiib 40X) npu oOpaboTke
ITy4YKaMH HOHOB a30Ta BHICOKOH TIOTHOCTH.

MeToanka uccjieqoBaHuil. X MMUYECKU COCTAaB M3ydaeMbIX cTajel mpuBeneH B Tadm. 1. Uccie-
JIOBaHUSI IPOBOJIMIIUCH HA MX IIOCKKX 00paslax, MOBEPXHOCTh KOTOPBIX MOBEPrajach MpeaBapHTeIb-
HOW MexaHW4ecKol nonupoBke. MoHHO-TyueBast 00paboTKa OCcyIIecTBIsIach B paboyell kamMmepe BaKy-
yMHOI#1 ycTaHOoBKH Y BH-2M, ocHaIeHHOH XOJUIOBCKUM MOHHBIM UCTOYHUKOM (HCTOYHHK C 3aMKHY THIM
npeiidhoM 3IEKTPOHOB), GOPMHUPYIONINM y9IOK HOHOB TOMEPEIHBIM ceueHueM 120%x25 mm. s oGe-
CTIEYCHHUS PaBHOMEPHOCTH OOJYUYSHHS MCIIOJIb30Bajach CHCTEMa MEXaHHUYECKOTO CKaHWPOBaHUS 00-
pasuoB. MMmutanTanus mpoBoauiach NMpU 3HEPTUHM MOHOB a30Ta 2,5 K3B M MIOTHOCTH MOHHOTO TOKa
2 mA/cm?. Temneparypa o0OpasioB B Ipolecce HOHHO-TY4YeBON 00paboTku coctaisiia 670 u 770 K
¥ KOHTPOJIMPOBATACH C TOMOIIBI0 XPOMETh-AIIFOMENICBOW TEPMOIIaphl, PACIOJIOKEHHON B HETOCpe/I-
CTBEHHOM OJIM30CTH OT 00Jy4aemMoii moBepxHocTH. OOpa3iibl MOABEPrajuch HOHHO-TYUEBOH 00paboT-
Ke B TeueHue 2 u 3 u, uTo obecrneunBano (GroeHe JerupoBanus coorBercTBento 1,0 u 1,5x10%° non/cm?,

MukpoTeepaocTs n3Mepsnach npu Harpyske 1 H. OTHocuTenbHass MOrpemHocTh U3MEPEHUM He
npessimana 15%.

TpruboTexHnYeCcKre UCIIBITAHUS B PEXXUME TPEHHs 03 CMa304HOTO MaTepHalia MPOBOAMIINCE IO
CX€Me BO3BPATHO-MOCTYIIATEIHHOTO JBUKEHUS KOHTAKTHPYIOUIUX TEJ IIPU CPEAHEH CKOPOCTH B3aMM-
Horo nepemenienus okono 0,1 m/c. HomuHaneHOe naBieHue npu uensltanusax coctasisuio 1 MIla. Tle-
pen uChbITaHUSIMHU pabodre MOBEPXHOCTH KOHTAKTUPYIOIIUX Tell 00e3KHpHUBaINCh. BennmanHaa n3Hoca
00pa3IoB U3MepsIIach 10 MMOTEPE MACCHI.

Tab6numa 1. XuMudeckuii COCTaB H3y4aeMbIX CTaJIeil

Mapka crainu C% Cr,% Mn,% Mo.% Ni,% Si,% Ti,%
40X 0,42 0,17 0,5 0,9 0,3 0,17 -

40X13 0,4 13,0 0,8 - 0,5 0,8 0,2

12X18H10T 0,12 17,5 0,22 2 13,6 0,42 0,5

CoBpeMeHHBIE METOIBI 30HAO0BOH aiekTpoMeTpun [11] oOecredmBarOT, HapsAIy C ONpeAcICHHEM
uHTerpanpHoil PBD n3yuaemoli mOBEpXHOCTH, MOTyYEHHE TOMOJIOTHMUECKUX KapT paclpeesieHus Be-
nuuunbl PBO no moBepxHOCTH.

B nannoit cratbe PBD usmepsinace metonom KenbBrHa, KOTOPBIN 3aKII0YAETCS B ONPEACICHUU
KOHTaKTHOH pasHocTu nmoteHnuanoB (KPII), BosHmKkaromein Mexx Iy OBEpXHOCTBIO 00pa3iia U IOBEpX-
HOCTBIO BUOpHpYIoIiero 30H1a. CyTh METO/Ia COCTOMT B TOM, YTO BUOPUPYIOIIUHA 30H U M3yUaeMbIii
oOpasell 00pa3yrT NEPEMEHHBIH MJIOCKHI KOHJICHCATOP C BO3YIIHBIM 3a30pOM. 30H]] U3TOTOBJICH U3
HUKels (MaTepualia ¢ OTHOCUTENIbHO cTabuibHOW BenmmumHOi PBD). Benwuwna KPII onpenensercs
pasaocThsio PBD BuOpupyromero 30H1a 1 ucciexyemoro obpasna. Mccnenosanue pacnpenenenus PBD
10 TTOBEPXHOCTH METAJIJIOB MTPOBOIMIIM HA YCTAHOBKE, CXeMa KOTOpO# mpuBeneHa Ha puc. 1 [6]. Ycra-
HOBKa COCTOUT M3 IBYXKOOPAMHATHOTO MIPUBO/A MTepeMeIeHIs pabouero cToinkKa, 6J0Ka yrpaBieHus
1 cOopa IaHHBIX, BBIMIOJIHEHHOTO HAa 0a3e CTaHAapTHOTO MEPCOHATBLHOIO KOMITBIOTEPA, U BUOPUPYIOIIE-
ro 3oH1a. [IpuBog oOecrieunBaeT CKaHMPOBAHUE HCCIENYEeMON OBEPXHOCTH muomanasio 150x150 MM
¢ TOUHOCTEIO epemenieHus 10 Mxm. [latank KenpBrHA perucTpupyeT N3MEHEHHST KOHTAKTHOW pa3Ho-
CTH TIOTEHIIMAJIOB B JAuana3oHe + 5 MB. Pa3peraromias ciocoOHOCTh aT4urKa cocTaBisieT 250 MM,

OTIHYUTETEHBIMU OCOOSHHOCTSIMH UCIIOIB3YEMON METOIMKH SIBISFOTCSI OSCKOHTAKTHBIN XapaKTep
onpenenenusi PBD, Hepaspymaromuii XxapakTep BO3AEHCTBUI Ha M3ydyaeMblii 00pasel, BO3MOKHOCTh
BBISIBIIEHUA 1e(DEKTOB CTPYKTYPBI, HEIOCTYIHBIX ISl ONITHYECKON M 3JIEKTPOHHON MUKpockonuu. Vc-
MIBITAaHUS Ha KOPPO3UOHHYIO CTOMKOCTH MPOBOIMIINCH TMIOCPEACTBOM BhIACPKKH 00pa3ioB B 10%-HoM
BonHOM pacTBope NaCl B Teuenue 500 u.
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Puc. 1 brok-cxema yCTaHOBKH ISl H3MEPEHN I KOHTAKTHOHM Pa3HOCTHU MOTEHIINAJIOB 110 MeToxy KenbBuHa

Pe3ynbTarsl ucciaenoBanmii 1 ux odcy:xkaenue. B Tabn. 2 npuBeaeHbl mapaMeTphl UCCIETYyEMBIX
craneii [1, 12]. 13 Hee BUAHO, 4yTO 00IyueHHE MOBEPXHOCTH CTaleld KOHLEHTPUPOBAHHBIMHI MOTOKAMH
MOHOB a30Ta MPHUBOJAUT K HACBHIIIEHUIO O aHOMAJIbHO BBICOKMX KOHLEHTPALMH a30Ta MOBEPXHOCTHBIX
CJIOEB TOJIUHON B HECKOJIBKO JAECATKOB MUKPOMETPOB C 00pa30BaHUEM B HUX TBEPIBIX PACTBOPOB BHE-
JpEeHMsl U BbIACTICHUI HUTPUAHBIX (a3 Ha 0a3ze MaTpUUHOW U Jerupyomux ¢as.

Tabnuma 2. Pe3yasTaThl CTPYKTYPHO-()a30BOro aHAIN3A UCCIAeYEMBIX CTaJIei

Cranp Temmneparypa o6padorku, K I'my6uHa ciost, MKM H, ., MIla OcHoBHBIE (ha3bl
Hcxonusrii o6pasern - 2400 Y
12X18H10T 670 5-6 4000 Yo ¥'x
770 15-20 14000 Yo V' CIN, a-Fe
Hcxonubiii oOpaserr - 6500 o—Fe
40X13 T
670 12-15 17000 &g, v, o, o
3aKaJiKa
770 30-40 12000 CrN, a-Fe
Hcxonuslit o6pasen - 6700 o—Fe
40X ;
670 15-20 9600 g, v, a—Fe
3aKaKa
770 30-40 9700 Y, €, a—Fe

Honnas nMIuiaHTanms a3ora B ayCTEHUTHYO CTajlb IPUBOJMT K 00pa30BaHuIo Y’ -(pa3bl, BbIICTIE-
Huto HaHopasMmepHbIx dactuil CrN u a-Fe, o0pasyromuxcst B pe3ysbpTaTe Y—> 0-TipeBpaIicHus 00eTHeH-
HOT'O XPOMOM ayCTEHHTA.

st nonnoit o6padotku npu 670 K xapakTepHo 00pa3oBaHUE a30TUCTOTO ayCTEHUTA U HUTPUIHOM
¢azel Ha ocHOBe [ 1[K-pemieTku ¢ rekcaroHanbHBIMH HCKakeHUssMH. Mmutantanus pu 770 K mpuBo-
JIUT K 00pa30BaHMIO B TOBEPXHOCTHOM ciioe gacTHI] CrN, a Takke K TIOSBJIICHHIO a30THCTOTO MapTEHCH-
Ta B pe3yJIbTaTe y—>0l-IIPEeBpaIIeHHs] 00ETHEHHOT0 XPOMOM ayCTEHHTA.

Ha ocHOBaHMM NaHHBIX, MONYYEHHBIX PU UMIUIAHTALUH a30TOM MapTCHCHUTHBIX HEPKaBEIOIINX
CTaliell, clenyeT OTMETHTh, 4TO Tocie 00padoTku nipu 770 K B HIOBEPXHOCTHOM CJIOE PETUCTPHPYETCS
MPUCYTCTBHE TONBKO YacTuil HUTpuaa xpoma (CrN). [udpaxinnonasie THHUH O-Pa3bl y cTajei cyxa-
I0TCSI, @ CJIOW BHYTPEHHEr0 a30THPOBAaHUS HE PETUCTPUPYETCS, YTO YKa3blBaeT Ha MIYOOKHH pacraj
IEPECHILIEHHOTO a30TOM MaTPUIHOTO TBEPAOTO PacTBOPa (0L -MapTeHCHTa). [l TAKOTO CTPYKTYPHOTO
COCTOSIHMSI XapaKTEpHbI MOHM)KEHHBIE TBEPAOCTh MOJU(PHUIMPOBAHHOIO CJOS U €r0 KOPPO3HOHHAS
CTOMKOCTB, YTO 00YCIIOBIIEHO YXO/IOM aTOMOB XpOMa M3 0.-TBepAoro pactBopa B yactuirsl CrN. Huzko-
sHepreTudeckoe azotupoBanue crtanu 40X mpu 670 u 770 K mpuBoauT k obpazoBanuto nuddy3noH-
HBIX clioeB Tonmuuaoi 40—80 MxM ¢ MukpoTBepaocTeio 9,511 I'Tla.
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Ha pwuc. 2 mpencraBieHbl pe3yabTaThl CKaHUpOBaHUsS MmoBepxHOCcTel ctaneit 12X18HIOT, 40X13
n 40X. Pacnpenenenue 3nauenuit KPII mo moBepxHocTH 00pasia OTpakaeT Kak HEOIHOPOAHOCTD
CTPYKTYPBI IOBEPXHOCTH, CBSI3aHHYIO C HAJIMYUEM JIePEKTOB KPUCTAININYECKOTO CTPOCHHU S, aCOPOH-
POBaHHBIX CJIOEB H T. J., TAK U H3MEHEHNE WHTETPAIBHBIX CBOWCTB TIOBEPXHOCTH MO/ IEHCTBUEM MOH-
HO-JTy4eBOi 00padoTku. Ha puc. 3 mpuBeneHbl pe3ynbTaThl CTATUCTHUECKOH 00paOOTKH MTOTYUSHHBIX
JAaHHBIX I10 JIOKAJIbBHOMY PACIIPCACICHUIO BEINYHNHBI

PB3, maB
g PBD.
. 40_' B CJIy4dac UCXOAHBIX HCUMIIIAHTUPOBAHHBIX 00-

pasnos u3 cranu 12X18H10T PBD pasusutace ot —30
1o 40 mMd3B. HMonHo-nyueBas oopaboTka mnpu 670 K
NpUBOAUT K TmoBbieHUt0 PB3 1o 20-25 m3B. VYBe-
JU4eHue Temmepatypsl oopadorku xo 770 K mpak-
THUYECKHU HE BAUSET Ha BeanuuHy PBO.

CxomHbIe 3aBHCUMOCTH TIOJIYUEHHI Tpr 00padoT-
ke cranu 40X13. Y ucxomubix o6pasuoB PBD co-
craisuia ot —30 no 40 maB. Ilocie 06paboTku npu
670 K ona Bo3pacrana mo —30 MdB, a y 00pa3mos,
obpabotanubrx mpu 770 K, cocraBisama mopsaka
- o ; TI . —40 m»B. Bpems nonHo-ny4yeBoir 06pabOTKH Tpakx-

’ TUYECKHU HE BIUSIO Ha BennuuHy PBO.
B cnyuae cranmum 40X ¢ HU3KMM coaep:KaHHEM
4eBoii 00paboTku: / — ctanb 40X; 2 — cranp 40X13; 3 — crans

12X18HI10T. CrutoniHble JHHAN COOTBETCTBYIOT 00paboTke XpoMa MOMYEHb! APYTUe pesynsTarsl. [ neobpa-
B TeyeHue 2 U, a ITPUXOBbIE — 06pabOTKe B TeueHue 3 4 OoranHbIX 00pasuos PBD Gnuska k Hyiio; 00paboTka

24

+ 304
+ 20

+ 10 4

Puc. 3. smenenne PBD B ¢yHKIMHN TemIiepaTypbl HOHHO-ITY-



npu 670 K npuBoauTt k ysenuueruto PB3 npumepno 1o 30 m3B, a 06pabotka npu 770 K BeI3bIBaeT CHU-
sxenue PBD no 3nauenuit 10-0 m>B

B 1abn. 3 npeacraBieHsl pe3yabTaThl HCCICAOBAHNS HHTEHCUBHOCTH M3HOCA M3Y4aeMbIX CTaleH OT
TEeMIepaTypbl HOHHO-ITy4eBoi 00paboTku [13—15]. MoHHO-ITydeBas 00paboTka cTasel ¢ BHICOKOH KOH-
neHTparueit xpoma npu 670 K He obecrneunBaeT CymecTBEHHOTO MMPUPOCTa U3HOCOCTORKOCTH B CBSI3H
C MaJIOH TOJIUHON MOIU(PHULIUPOBAHHOTO CIIOS.

Tab6numa 3. U3HOCOCTOHKOCTH cTaJeil B QyHKIIMH TeMIlepaTypbl HOHHO-J1y4eBoii 00padoTKu

Vicxopusiit o6paser; O6pabotka mpu 670 K O6pabotka mpn 770 K
Cranb
VHTEHCHBHOCTD H3HALINBAHHSI
12X18 H10T 0,8 0,7 0,4
40X13 0,7 0,4 0,4
40X 3,2 L1 23

ITepexon x mouHOM 006padoTke mpu 770 K crmocoOCTByeT 3HAUNTEILHOMY POCTY H3HOCOCTOHKOCTH
MOBEPXHOCTH. BhICOKass M3HOCOCTOUKOCTh ¢Jios, Moaubuinpoantoro npu 770 K, oOyciosieHa ero
0O0IBIION TONIUHON 1 (Pa30BBIM COCTABOM YIIPOUHEHHOTO CJIOS, COEPIKAIIETO YACTHIIBI BBICOKOIPOY-
HOTO HUTPHUA XpOMa B BSI3KOH MaTpHuHOHU o-(a3e.

MonudumupoBaHrue a30TOM IMOBEPXHOCTHOTO CJIOS 3aKaJICHHOW HHM3KOJIETHpPOBaHHOHN ctamm 40X
BBI3BIBACT 3aMEJIEHNE KMHETHKH HAKOTUICHUS TMOBPEKJICHUH B MPUIOBEPXHOCTHBIX CIOSX MPU KOH-
TaKTHOM B3aUMOJEHCTBUU U CYLIECTBEHHO YBEJIMYMBAET €€ U3HOCOCTOMKOCTh. boilee BBICOKHH ypo-
BEHb TPHUOOTEXHUUECKUX CBOHCTB 00pa3uos ctanu 40X, odpadorannsix npu 670 K, cBsizan ¢ obpaso-
BaHMEM BBICOKOa30THCTOr0 HUTpuaa Fe.N. Ilosbimenune temneparypel 06pabotku 10 770 K crnoco6-
CTBYET BBIJCICHHUIO B CIO€ IUIACTUHYATBIX HUTPUIAHBIX 4YacTvll y-Fe N W BBI3BIBAET CHUKECHHE
YAETBHON SHEPTUH pa3pyIIEHUs CJIOSI U €r0 U3HOCOCTOMKOCTH.

PaccMoTpuM B3auMOCBSI3b CTPYKTYPHO-(a30BbIX U3MEHEHUH, TPOUCXOIAIINX B CTANAX IPH HOH-
HOW MMIUTAHTAIlUU, U3MEHEeHUH BennuuHbl PBD u Qu3mko-MexaHU4eCKUX CBOWMCTB MOBEPXHOCTHBIX
cJoeB cTajeil. BaxHbiM pakTopoM, ompenesomuM Bennanny PBD, siBiseTcs aekTpoHHas CTPYKTY-
pa TBEpAOTO Tela. YBEIMUYCHHUE JICKTPOHHOM KOHIICHTPAITUY MTPUBOAUT K MOBBINICHUTO 3HaueHU PBD
[13-15]. B ciiyuae nonHo-ityueBoii oopadotku cranu 12X18HI10T npu 670 K ocHOBHast 4acTh MMILIaH-
THPYEMBIX aTOMOB Pa3MEILACTCs B MEXKA0Y3JIUAX KPUCTAJUIMUECKON peIeTKH MaTPUYHOH (a3bl. A30T
pacrnoyiaraetcsi B OKTad[ApPHUYCCKHX I[Opax PpEIICTKH ayCTeHHUTa B BHUJE KaTHOHAa N*', Tepsist TpU
P-2JIEKTpOHA ¢ BHEHIHeH 00omouku 1s*2s’p’. BaleHTHbIC 3JICKTPOHBI MEPEXOST Ha HE3aBEPIICHHBIC
BHYTpPEHHUE d-OpOHMTalli aTOMOB MeTaluia. BeieacTBre 3Toro 3HaueHue dJIEKTPOHHOW KOHICHTPAIHH
JIIs aTOMOB HACBIIIEHHOT'O a30TOM MeTaJljla yBEINYMBAETCs U NMPUBOAUT K pocty PBO. IIpu nossime-
HUU TeMIepaTypbl HOHHO-ITy4eBOH 00paOOTKH B TIOBEPXHOCTHBIX CIIOSAX CTAIM HAYHMHAIOT 0OpPa30BhI-
Barhcs gacTubl CrN. OGegHeHUEe TBEPAOT0 pacTBOPa MPUBOIUT K Y—>0-TIPEBPAIIEHUIO0 C 00pa30BaHU-
€M HaHOpa3MEepHBIX YacTHIl oi-Pa3el, 4YTO 3amemiseT poct PBD, a mpu JOCTaTOUYHO BHICOKHMX TeMIIepa-
Typax MPUBOJUT K €€ CHUIKEHHUIO.

AHAIIOTUYHO MOXKHO OIHCATh IMPOIECCHl MPU HOHHO-Ty4YeBOH 00paboTke MapTEHCUTHOW CTaiH
40X13 ¢ BBICOKUM cofiepkaHueM Xxpoma. B oTcyTcTBUE 3HAUMTENbHOM KOHIICHTPAIIMK XpOMa B TIOBEPX-
HOCTHBIX closiX (ctanb 40X) BIUsIHUE HOHHO-ITY4eBOH 00paboTKM MeHee BhIpaxKeHO. MOXKHO Tpero-
JIOXKHTh, YTO MIPU YBEIUUCHUHU TEMIIEpaTypbl 00pabOTKH JOMUHUPYIOIIUMH (PaKTOPAMH OKa3bIBAIOTCS
00pa3oBaHKe BBICOKOa30TUCTOr0 HUTpuaa Fe.N (mpu Huskol TemMneparype oOpabOTKM) M MIaCTHHYA-
ThIX yacTul y'-Fe, N, CHIKaromux SHEPTUI0 pa3pyIIeHus CJ10s (IPU BBICOKOH TeMIepaType 00paboTKm).

JlanHuble, MpuBeACHHBIE HA pHUC. 4, TEMOHCTPHUPYIOT B3aMMOCBS3b KOPPO3HOHHOW CTOWKOCTH TIO-
BepxHocTeil craneit 40X13 u 40X, moBepruyTHIX HOHHO-JTY4eBOMY a30THPOBAaHHUIO, C BenuuHoi PBO
u nokansHOU KPIL.

Kak mMoxxHO BUJIETh, B 005acTAX ¢ HanOonbpmmM 3HaueHneM KPII moBepXHOCTH KOppOaUpPYET HAU-
0oJlee MHTEHCHBHO (HampuMep, ydacTok ¢ R = 0,7 MM st obpasna u3 cranu 40X). laTeHcuBHAs KOp-
pO3us HAOIOIAETCS TAKKE B 001aCTIX ¢ 00JbIuM rpagueHToM 3HaueHuid KPIT. OGpasiisl ¢ paBHOMED-
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a 6

Puc. 4 O6pasus! craneir 40X13 (Bepxuue) u 40X (HIOKHEE) ITOCIE HOHHO-Ty4YeBOoro azorupoBanus npu 770 K: a — xkapTuna
pacnpenenenus KPII o moBepxHOCTH 00pa3ia 10 KOPPO3HOHHBIX HCIBITAHU; 6 — HOBEpXHOCTH 0Opa3ua nocie 500 4 BbI-
nepxkku B pactBope NaCl

HbIM pacnpenenenreM KPII mo moBepXHOCTH HE MMEIOT OTJENBHO BBIJEIIEHHBIX 04aroB Kopposuu. B
ITHUX CIIy4asiX KOPPO3usl Ha MOBEPXHOCTH 00pa3oB pa3BUBAIACh C OJUHAKOBOW HHTCHCHBHOCTBIO.

3akouenue. [IpoBeneHHbIC HCCIIEIOBAHMS [TOKA3aJIM, YTO MOHUTOPUHT pabOThI BBIX0O/A 3JIEKTPO-
Ha sABJgeTcs 3 (HEKTUBHBIM METOIOM KOHTPOJISI COCTOSIHUSI M CBOWCTB MOHHO-MOJU(DUIIMPOBAHHBIX I10-
BEPXHOCTHBIX CJIOEB METAIIJIOB W CIUIaBOB. MoHHO-Ty4eBast oOpaboTka cranei 12X18HIOT u 40X13
npu 670 K npuBoauT K (OPMHUPOBAHUIO B IOBEPXHOCTHBIX CIIOSIX TBEPIOTrO pacTBOPa a30Ta B MaTPHUUHOM
y-thaze ¢ uckaxennoit I'IIK-pemerkoii 1 obecrieunBaeT yBenudueHue cpeHero 3HadeHust PBO no cpaBHeHuUIo
¢ HeoOpaboTaHHOH cTanbio. [ToBBITIIEHHE TEMITEpATyPhI A30THPOBAHS TIPUBOANUT K 00pa30BaHUIO MHOTO(A3-
Ho# cTpyktypsl (CrN, o-¢a3a, y-haza) 1 conpoBOKIaeTCss HEKOTOPBIM CHIKeHHneM PBO.

JlokaspHbIE TIOBEPXHOCTHBIC 00JaCTH ¢ HAMOOJIBIIMM 3HAYCHUEM U MaKCUMAIIbHBIM IPaHEHTOM Be-
mnuunbl KPIT koppoaupytoT Hanbonee unteHcuBHO. YBenudenue KPII oObsicHsieTCs CHHXKEHUEM KOH-
LEHTPAIINU a30Ta B MATPUYHBIX Y- U 0-(hazax, COIEPIKAIIUXCS B TIOBEPXHOCTHOM CJIO€ MOJM(DUITUPOBaH-
HBIX TIPU BBICOKUX TEMIIEpaTypax CTajei.
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