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heating spot. Given the rapid and chaotic movement of cathode spots, the brevity of their existence, the cumulative effect
of cathode spots replaced uniformly distributed surface heat source Solution of the problem of thermal conductivity
obtained by finite element method using Comsol package based on the equation of energy transfer.
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B paGote nccienoBaHa TeXHOIOTHS TIA3MEHHON MOBEPXHOCTHOH TePMOOOPaOOTKH TOKOM OOpaTHON MOMISPHO-
CTH M3JIETINH U3 BBICOKOJICTUPOBAHHON KOPPO3UOHHO cTOIKOM cranu 40X13, mo3Bossiommas NolNyuuTh YIPOUHEHHbIH
coif TiryorHOM oT 0.5 MM 110 2.5 MM, He TpeOyIoIHnil TanpHeHIelk MeXxaHMYeCKO 1 TepMuYecKoil 00paboTku. B xozme
PabOThI BHIMOJIIHEHBI CPABHUTEIILHBIE CCIISIOBAHMUS YHEPIeTHYECKNX XapaKTePUCTHK CKATOH yT'H METOJIOM KaJopH-
METPHPOBAHUS TPH PaboTe Ha TOKAaX MPAMOIT 1 0OpaTHOH MOIsIpHOCTH. B paboTe moka3aHa BO3MOKHOCTD Oy IeHHS
JIOCTAaTOYHO MIYOOKUX YIIPOUHEHHBIX CJI0€B 0€3 OIIaBICHUS IOBEPXHOCTU C MEIKOAUCICPCHOI CTPYKTypOoi MapTeH-
cuTHOTO THMa. [IprBeeHBI pe3yIbTaThl HCCIEOBAHINA MUKPOCTPYKTYPHI YIIPOYHEHHOTO CIIOSI C UCTIONB30BaHUEM OTI-
THYECKOH MUKPOCKOIIMH M PACIpeeeHHs] TBEPAOCTH 10 IIyOHHE yNpouyHEeHHOTro cios. OnucaH MeXaHU3M Teruio-
Tiepesady B U3eIHe MPH IIa3MEHHOH MOBEPXHOCTHOH TepMo0oOpaboTKe Ha TOKe 00paTHOI MONAPHOCTH.
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Technology investigated plasma surface tempering current reverse polarity products from high corrosion resistant
steel 40X 13 allows to obtain hardened layer depth of 0.5 mm to 2.5 mm does not require further machining and heat
treatment. The work carried out comparative studies of the energy characteristics of the compressed arc calorimetry
method at work on currents direct and reverse polarity. In this paper, the possibility of obtaining sufficiently deep
hardened layers without melting surface structure melkodispesnoy martensitic type. The results of studies of the
microstructure of the hardened layer , using optical microscopy and hardness distribution in the depth of the hardened
layer. A mechanism of heat transfer in the product at a plasma surface heat treatment on current reverse polarity.
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OnHuM U3 cmoco00B MOANGHUIINPOBAHUS TIOBEPXHOCTH JeTaNel M MHCTPYMEHTA SBISETCS JIa3ePHOE JIETHPOBA-
HHE, KOTOPOE MO3BOJISIET ITPON3BOANTD KOMIUICKCHOE HACHIIIEHHE TOBEPXHOCTH PA3IMYHBIMU KOMITOHEHTAMH, YTO He-
BO3MOKHO ITIPH JIIOOOM APYTOM TPAAUIIMOHHOM ITOBEPXHOCTHOM criocobe ympounenwus. I1pu sTom popmupyercst cTpyk-
Typa, aHaJlora KOTOPOH CPEAM M3BECTHBIX MaTepHalloB HET. PaccMOTpeH €rocod yNpoYHEeHHs yIIEPOAUCTHIX cTaleit
ITyTEeM JIETUPOBAHNUS UX MTOBEPXHOCTH U3 IUTUKEPHBIX 00MA30K OZHOBPEMEHHO XPOMOM, OOPOM 1 YIIIEPOAOM IPH UC-
HOJIB30BaHUH JIa3epHOTO M3ny4eHus. [lokazaHo, 4To J1a3epHBIM JIETHPOBAHMEM MOKHO CYIIECTBEHHO ITOBBICUTH TBEP-
JOCTb ¥ U3HOCOCTOMKOCTBH TTOBEPXHOCTH, KOTOPEIE HE CHIDKAIOTCS TPH BBICOKOTeMIIepaTypHoM Harpese. [Toka3zaHo,
YTO CBOMCTBA IOyYECHHBIX TOBEPXHOCTHBIX CJIOEB HE YCTYNAIOT CBOMCTBAM OBICTPOPEIKYIINX CTallel, paboTaroNHX B
TSDKETIBIX YCIIOBUSIX 9KcILTyaTarmu. [losToMy mpenmaraeTcs NCIoNb30BaTh Ul H3TOTOBICHHSI HHCTPYMEHTA JICTIIEBhIe
YIJIEPOHUCTHIE CTANIU C IIOBEPXHOCTH JISTUPOBAHHBIE TIPH UCIIONB30BAHNH JTa3EPHOTO H3ITyYCHHUSI.

FEATURES LASER ALLOYING FOR MANUFACTURE HIGH-SPEED TOOLS
Belova S.A.
Permsky National Research Polytechnic University, Perm, bels_63@mail.ru

One way to modify the surface of parts and tools is laser alloying, which allows for complex saturation of the
various components of the surface, which is impossible with any other traditional method of surface hardening.
This forms the structure, unique among known materials not. A method of hardening carbon steel by alloying the
surface of the slip plasters simultaneously chromium, boron, and carbon with a laser radiation. It is shown that the
laser can be greatly improved by doping the hardness and wear surfaces which are not reduced at high temperature.
It is shown that the properties of the surface layers are not inferior to those of high-speed steels, working in difficult
conditions. It is therefore proposed to use the instrument for manufacturing cheap carbon steel alloy surface using
the laser radiation.
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