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Annomayus. T1oBbIlICHNE TIACTUYHOCTH CTANbHBIX U3JeMHH TT0ce AU (y3MOHHOrO OOPUPOBAHHUS TOCTUIHYTO C MOMOIIBIO (POPMHUPOBAHHS KOMIIO3H-
LMOHHOM I'eTEPOreHHON CTPYKTYPBI B IIOBEPXHOCTHOM clioe. BopupoBaHue 0CyIeCcTBIsIIN ¢ MOMOLIBI0 MUKPOIYTOBOTO Harpesa. Ha moBepxHocTh
U3Jeus U3 HU3KOYITICPOJUCTOM CTalM HAHOCWIIM 00Ma3Ky, COIEpIKallylo OOPHYIO KHCIIOTY, 3aT€M H3/eIUe TOrpy’Kaid B MOPOLIOK KaMEHHOTO
YIS ¥ HarpeBajd JNEKTPHYECKUM TOKOM. B pesynbrare 00paboTki 00pa30Bagoch KOMIO3ULIHOHHOE MOKPbITHE TONMIMHOM 0,2 MM, cocTosiIee
13 obnacteil BBICOKOMCIIEPCHOM IBTEKTOMIHOW cMecH ¢ MUKpoTBepaocThio 4500 — 4700 MIla u GopuHOW 3BTEKTHKH C MHKPOTBEPAOCTHIO
15,0 — 17,0 I'TTa. [Tox KOMITO3UIIMOHHBIM CIIOEM PACIIONIOKEHA HAYTIICPOXKEHHAS 30Ha C IBTEKTOUTHON CTPYKTYPOHd, IIEPEeXO/isIiias B HCXOAHYIO (ep-

PHUTO-TIEPIIUTHYIO CTPYKTYPY.

Kntouessle cnosa: noBepxXHOCTHOE YIIPOUHEHHE, XUMUKO-TepMIYecKasi 00paboTka, anddy3noHHOe OOprpoBaHKUE, MUKPOIYTOBOI HArpeB.

JuddysnonHoe OopupoBaHHE IMO3BOJISCT 3HAYUTEINb-
HO TOBBIIIATH TBEPAOCTh, M3HOCOCTOHKOCTh M KOPPO3U-
OHHYIO CTOMKOCTHh cTalbHbIX m3menuil [1]. Hemocrarkom
OOPUPOBAHHOTO CIIOS SIBISIETCS €T0 HU3KAs IIACTHYHOCTb,
MTOBBIIIICHAE KOTOPOH BO3MOXKHO 3a CUET (POPMHPOBAHHS
MMOBEPXHOCTHBIX CJIOEB, COCTOSIIMX W3 IBTCKTHUYCCKHX H
TICEBIOIBTEKTHUCCKUX KOMITO3UITHOHHBIX CTPYKTYP, BKITIO-
YAOIINX BBICOKOMUCIIEPCHBIC (a3bl Pa3IMIHON TBEPAOC-
™ [2].

B mHacrosimieii  paGore wuccieqoBaHa BO3MOXHOCTH
(hopMUpPOBaHHS KOMIIO3UIIMOHHOTO OOPHIHOTO TOKPHI-
THUSI TIPH MUKPOJYTOBOI XMMHUKO-TEPMHUUECKOI 00paboTKe
(MZIXTO), koTopasi BKIItOYaeT B ceOsl JIEKTPOHATPEB M3-
JeITHs, TOTPYKEHHOTO B KOHTCHHED C IOPOIIKOM KaMeH-
HOro yris [3]. YroybHBIM TOPOIIOK BBIMOJHSAET (DYyHKITHIO
ANIEKTPOIIPOBOJHON CPENbI B AIEKTPUUCSCKOM LIEMH UCTOY-
HUK ITUTAHUS — KOHTEHHEP — MOPOIIIKOBAs Cpeia — o0paserl,
a TaK)Ke SIBJSIETCS] HCTOYHUKOM aTOMAapHOTO yIiiepona mpu
MIXTO.

Ha noBepxHocTh 00pa3uoB u3 cranu 20 auam. 12 u qyu-
HOM 35 MM HaHOCHIIM TelIeo0pa3Hy 3JICKTPONPOBOIHYIO
o0OMasky, comepxantyto 6opuyro kuciaory H,BO,. Imybuna
MOTPYXEHUsI 00pa3IoB B YTOJIBHBIA MOPOIIOK COCTABIIS-
na 15 mm. IIpouecc MJIXTO npoBoauaM MpH MUTAOIIEM
Hanpspbkeanu 260 B u anexTpuyueckom Toke B menu 3 A B
TeueHue 3 MUH.

[Ipu HarpeBaHuu OOpPHOW KHCIOTHI IPOUCXOAUT 00pa-
30BaHME OOPHOTO aHTUIPHIA, KOTOPBIH 3aT€M BOCCTAHAB-
JIUBAETCSI IO AaTOMAPHOTO COCTOSHHS:

2H,BO, = B,0, + 3H,0;
B,O, +3C = 2B + 3CO.
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CoBmecTtHas auddy3us aromapHoro Oopa W yrie-
poia MPOUCXOAMUT MPEUMYIIECTBEHHO MO IpaHUIaM 3e-
peH Onarogaps MpeBalMPYIOIICH POJIM 3epHOTPAHUYHOMN
muddysnn no cpaBHeHUI0 ¢ 00beMHOM. Takoit xapakrep
mupy3ud TPUBOANT K JOCTIIKEHUIO MPEACITbHBIX KOH-
HEeHTpalui Ha MeK(a3HBIX TpaHULAX U QOPMHUPOBAHUIO
B OTUX yYacTKaX JETKOIJIAaBKUX JBOMHBIX (3KeIe30 — O0op)
WM TPOUHBIX (3Kene30 — 60p — yriaepos1) 3BTEKTUK C TEM-
neparypamu obpaszoanus 1177 u 1100 °C coorBercT-
BEHHO.

O0Hapyx)eHo (HOpMUPOBAHHE KOMIIO3UIIMOHHOTO TIO-
KpbITUSL TOMIMHOKW 0,2 MM (CM. PHCYHOK), COCTOSILETO
u3 obOnactel BBICOKOAMCIIEPCHOW 3BTEKTOWIHON CMECH
¢ MukpotBepaocteio 4500 — 4700 MIla u GopuaHoil 3B-

MuKpocTpyKTypa MOBepXHOCTHOTO cinosi cranu 20 nociue nuddy3non-
HOTO HACBIIICHHs OOPOM M yIIIepOIOM

The microstructure of the surface layer of steel 20 (Russian grade) after
diffusion saturation of boron and carbon



KPATKUE COOBUIEHUS

TEKTUKH C MHKpoTBepmocTbio 15,0 — 17,0 I'Tla (cBetible
YYacTKH OOpHPOBaHHOTO cIost). [1o7 KOMITO3HITMOHHBIM
CJI0€M PAcCIIOIOKEHA HAyIVIEPOXKEHHAsl 30Ha C HBIEKTOM[-
HOW CTPYKTYPOH, TIepexosias B UCXOIHYI0 (heppuTo-Tiep-
JIUTHYIO CTPYKTYDY.

Takum 00pa3oMm, MOTyYESHHBIH PEe3yNIbTaT CBUIACTEIBCT-
ByeT O BO3MOXKHOCTHU NpUMeHeHus TexHonaorun MJIXTO
UIT OPMHUPOBAHHS KOMITO3HIIMOHHOTO OOPHIHOTO CIOS
Ha II0BEPXHOCTHU CTAJIbHBIX U3/EJINN.
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Abstract. Plasticity increase of steel products after diffusion boriding
was achieved by the formation of the composite heterogeneous
structures in the surface layer. Boriding was carried out by mi-
croarc heating. Coating was applied on the surface of the item of
low carbon steel containing boric acid. Then it was plunged into
coal powder and was heated by electric current. Composite coat-
ing with the depth of 0.2 mm was formed as a result of treatment.
It consists of the areas of eutectoid mixture with microhardness
of 4500 — 4700 MPa and boride eutectic with microhardness of
15.0 — 17.0 HPa. The carburized area with eutectoid structure was

formed under the composite layer. It passed to the original ferrite-
pearlite structure.
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ing, microarc heating.
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