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AHHOTauuA. Vi3BecTHbIE B HAcTosLLee BPeMs YNPOYHSIOLNe TEXHOO-
rMm ManonpurogHbl Ans o6paboTku nonbix AeTanein ¢ paboyel BHyTpeHHeN
NOBEPXHOCTbIO. DTO CBA3AHO CO CIIOXHON KOHduUrypaumen maaenuii, 3Haum-
TenbHOW MPOTAXKEHHOCTBIO BHYTPEHHUX MOMNOCTell, HEBLICOKON paccenBalo-
el cnocobHoCTbIO psifa anekTponuToB. B cTaTbe npuBoasTcs cBeaeHUs
00 ocobeHHOCTAX pa3paboTaHHOro crnocoba u ycTaHOBKM ANnA anekTpoaud-
cdyanoHHol TepmoobpaboTtku (3ATO) nonbix aetaneii. B npeanaraemoii
TEXHOMOTUM UCKIMIOYAETCA UCMONb3OBaHWEe BblCOKOTEMNEpaTypHbIX TUMe,
4yTO paclwupser BO3MOXHOCTU Ans obpaboTku nonbix AeTanei Gonbluux
rabapuToB, a Takke cokpallaeT pacxoj 3MeKTPOIHEPrun U anekTponuTa.
B npouecce 3ATO nerupyioume aneMeHTbl, BXOASLLIKE B COCTaB cTanu, Ha-
npaBneHHo AuddYyHAUPYIOT NO MexaHudMmy «Bocxoaslwen aAuddysun» Ha
BHYTPEHHIOI0 pabouylo NMoBepxXHOCTb Nomnoi aetanu, cnocobcTeys ¢opmu-
pOBaHMIO yNpoyHeHHoro crnosi. BennunHa MUKpOTBEPAOCTN OT NOBEPXHOCTU
HacbllWeHus BrMybb cnnaBa CHWXaeTcs NnaBHO, TakuMm obpasom, oTcrnoe-
HWe UNnu BbikpalluBaHWe yrNpoYHEHHOro cnos nocne anekTpoanddyanoHHoMI
TepMoob6paboTkn manoBeposiTHO. MPON3BOACTBEHHbIE UCTLITAHUSA BTYNOK N3
ctanu 40X cTpenbl 9KckaBaTopa-norpyaunka, noasepruytoix 3ATO, nokasa-
N CHWXeHne ux usHoca B 1,4-1,8 pasa no cpaBHEHWIO CO cTaHAAPTHbIMU
aetansmu. MNpegnaraemasi TEXHONOTUS MOXET ObITb UCNONb30BaHa ANA Mo-
BblLUEHNSA MexaHUYeCKNX CBOWCTB NOMbIX AeTanei ¢ BHyTpeHHel pabouvei
NOBEpPXHOCTbIO, HaNpUMep, BTYNOK, MMNb3 LIMIUHAPOB ABUraTenei BHYTpeH-
Hero cropaHus U KOMNpPeccopoB, Tpy6, NomnbiX KOPMYcoB, LUAUHAPOB rMapo-
cucTeM, Konell, CTakaHoB U T. M.

KnioyeBble cnoBa: crtanb, anekTpuyeckuini Tok, anddyaua, BTynka,
U3HOC, YNPOYHEHNE, MUKPOTBE PAOCTb, TepMUYeckas obpaboTka.

Abstract. The hardening technologies currently known are not suitable for
machining hollow parts with a working inner surface. This is due to the complex
configuration of products, a significant length of internal cavities, low scattering
ability of a number of electrolytes. The article provides information about the fea-
tures of the developed method and installation for electrodiffusion heat treatment
(EDHT) hollow parts. The proposed technology eliminates the use of high-tem-
perature crucibles, which expands the possibilities for processing hollow parts of
large dimensions, as well as reduces the consumption of electricity and electro-
lyte. In the process of EDHT, alloying elements that are part of the steel, diffuse
directionally by the mechanism of “uphill diffusion” on the inner working surface
of the hollow part, contributing to the formation of the hardened layer. The magni-
tude of the microhardness from the saturation surface into the depth of the alloy
decreases smoothly, thus, detachment or chipping of the hardened layer after the
electrodiffusion heat treatment is unlikely. Production tests of 41Cr4 steel bushings
of an excavator-loader boom subjected to EDHT showed a decrease in their wear
by 1.4-1.8 times compared with standard parts. The proposed technology can be
used to improve the mechanical properties of hollow parts with an inner working
surface, for example, bushings, cylinder liners of internal combustion engines and
compressors, pipes, hollow bodies, hydraulic system cylinders, rings, glasses, etc.

Keywords: steel, electric current, diffusion, sleeve, wear, hardening, mi-
crohardness, heat treatment.

BeepeHue. M3BecTHble B HACToOsILLEe BPEMS YNPOYHSIOWWeE
TEXHOMOrMM ManonpurogHbl Ans o6paboTkn nombiX geTanen ¢
paboyeii BHYTpEHHER NMOBEPXHOCTLI0. OTO CBA3aHO CO CrOXHOM
KOHUrypaumein nusgenuil, 3SHauuTeNbHON NPOTSAXEHHOCTHIO BHY-
TPEHHWX MONOCTEN, HEBLICOKOW paccevBarloLeil CnoCOBHOCTLIO
psida aneKkTponuToB. 3a4acTyto B pesynerate obpaboTku Ha Ha-
PY>KHOW MOBEPXHOCTW MONOW AeTann obpasyeTca Criol C MoBbl-
LUEHHOW MUKPOTBEPAOCTLIO U M3HOCOCTOMKOCTHHO, OAHAKO Ha BHY-
TPEHHel NOBEPXHOCTW TOMLLUMHA YNPOYHEHHOTO COS MeHbLUE B
2-3 pa3sa, a aKcnnyaTauMoHHble XapaKTepUCTUKA MOHWKEHbI.

Ha cerogHsAWHWA AeHb B CEMbCKOM XO035iCTBE LUMPOKO
MCMonb3yloT yHUBEepcarnbHble Norpysyuku. Mpu akcnnyataumu
JaHHOW TEXHUKN M3HOC BTY/IOK MOABEMHOIO MEXaHW3Ma MoXeT
NPUBECTW K W3MEHEHMWIO reoMeTpuK CcTpenbl, gedopmauum,
usrnbam, a TakKe BO3HWKHOBEHWIO TpelyuH. OTKIOHeHWe oT

POpPMbI, B HaCTHOCTMW, OT OKPYITIOCTH, MPUBOAMUT K YCKOPEHHO-
MY W3HaLUMBaHWIO BHYTPEHHeH paboyeil NOBEPXHOCTW BTYNKM.
YBennunTb CPOK CyXObl CONPSIKEHUA MOXHO B pe3yrnbsrarte no-
BbILUEHWSA W3HOCOCTOWMKOCTH AeTanew.

CpaBHUTeNnbHO HefaBHO paspaboTaH cnocob snekTpo-
anddyanoHHon TepmoobpaboTkmn (SATO) nonkix getaneit [1]
W ycTaHoBKa [2] Ana ero ocyllecTBneHus. MNpenmyLlecTBamu
SATO aenseTca NpocToTa TEXHOMOMMW, UCMONbL30BaHWE yXe
BXOASALMX B COCTaB CTanu cnnaBoobpasytolmx KOMMOHEH-
ToB [3], cTabunbHOCTL Pe3ynbraToB, 3KororMieckas Yuctora u
Ge3oTxogHocTb [4]. B npouecce anekTpoandpy3anoHHOR Tep-
MoobpaboTku nervpyrolne snemeHThl, BXO4ALIME B COCTaB
cTanu, HanpasfeHHO AU dYHAMPYIOT N0 MEXaHU3My «BOCXO-
Aawen anddyannmy Ha BHYTPeHHIOK paboyyto NOBEPXHOCTb
nonoi getanu, cnocobecTBys hopMUPOBaHUIO YNPOYHEHHOIO



