AVDBIP XYKTEJIT'EH TICTI JOHFAJIAKTAP/IbIH KBISMET ETY MEP3IMIH APTTBIPYT'A APHAJIFAH
SJIEKTPOJIMTTIK-TINTASMAJIBIK BETTIK HIBIHBIKTBIPY TEXHOJIOI'MACBIH ©3IPJIEY

Koda KP BI'M rpaHTTBIK Kap:KbUIAHABIPYBI AasiChIHAA Ky3ere acbipbliabl, AP05134936 rpanThI.
2018-2020 :xpu1aapra apHAIFaH KapKbLIAHIBIPY KesieMi — 45 MIIH TeHre.

BacbIM 0aFbIT: SHEpreTHKA JKOHE MAIIMHA Kacay.

3eprreynin o3ekTiiri: JKoOaHbIH HIESACHI AIEKTPOIUTTIK-TUIA3MAIBIK KATOATHIK TIPOLECTI KETUIAIpyre KaHe TicTi
JIOHFAJIAKTap/AblH KaTTBUIBIFBIH, TO3YFa TO3IMALIITIH JXoHE OEpiKTIK CHUIaTTaMaiapblH apTTHIPYAbl KaMTamachl3
€TeTiH pecypc YHEMIEHTIH 3JIEKTPOINTTIK-TUIa3MalIBIK OETTIK IIBIHBIKTHIPY TEXHOJIOTHSACHIH 93ipJeyre Heri3IereH.
Kasipri yakpITTa TiCTi JOHFaJaKTap[blH KbI3MET €Ty MEp3iMiH apTTHIPY YIIiH METALTYpTUSUIBIK SJ[ICTEpMEH JKoHE
3ayBITTHIK TEPMHSUIIBIK OHIEYMEH KaTap, OpTYPJIi TEXHOIOTHsIap/bl KOJAaHy apKbUIbl TO3yFa YINBIPAHTHIH OeTTep/i
JKEPriTiKTi OETTIK HBIFANTY 9icTepi KapacThIpbutyaa. KyMbIic OETTEpiH TEPMHUSIIBIK OHACY (IIBIHBIKTHIPY) CanachiH
apTTBIpyJarbl MPOIPECC JHEPTUsHBIH IIOFBIPJIaHFaH KeO3AEpiH KOJJaHyMeH OaiylaHbICTBI, aTan alTKaHzaa
TUIa3MaJIbIK, Ta3-)KaJbIHIBI, SJIEKTPOH-COYJIENIK JKOHE Ja3epilik eHzey. bapiblk Oenrini HbIFalTy TocinaepiHiy
ITHIE TEXHUKO-D)KOHOMHUKAJIBIK KOPCETKIIITEpI MEH CAJIBICTHIPMAIIbl TaJiay HOTWIKeNepi OOMBIHINA ITa3MaibIK
OCTTIK INBIHBIKTHIPY THIMII Jen TaHbUFaH. OCBhIFaH OalTaHBICTHI K00a AsACBHIHAA DIICKTPOJUTTIK-IIa3MaTbIK
KbI3/IBIPY apKbUIbI PECYPC YHEMICHTIH OETTIK MIBIHBIKTBIPY S/IiCi 93ipieH .

MakcaTbl: AybIp KYKTEITr€H TICTI JOHFaJaKkTap/blH OeTTIK KadaThlHIa OepiireH KypbUIbIMJbI KaJIBITACTHIPa
OTBIPBII, OJNAPJBIH KATTBUIBIFBIH, TO3YFa TO3IMIUIITIH jKoHE OEpIKTIK KACHETTEPiH apTThIPY/bl KAMTaMachl3 €TeTiH
AJIEKTPOIUTTIK-TUIA3MAITBIK OCTTIK HIBIHBIKTBIPYBIH PECYPC YHEMICHTIH TEXHOIOTHSCHIH 3ipiey.

Kobanbin HoTmzkenepi: 40XH, 20X2H4A xone 34XHIM Oonarrapbl YIIH 3JIEKTPOJIMTTIK-IUIA3MAaJIbIK OSTTIK
LIBIHBIKTBIPY PEXHUMIEP] aHBIKTANbI, Ojap OETTiK KaOaTThIH IKOFapbl KATTHUIBIFBIH, TO3YFa TO3IMIIITIH KOHE
OepiKTIK cHIaTTamManapbiH KaMTamachI3 ereni.
TicTi moHFanakTapAbl 3MEKTPOIUTTIK-IIa3MalbIK NIBIHBIKTBIPYFA apHAIFaH KOHIBIPFBI 93IpJICHIMN, JaibIHIamIbL.
DNEKTPONUTTIK-TIa3MANBIK OCTTiK MIBIHBIKTHIPY KapanalbIM aOAbIKTBL, ap3aH Cy epiTiHAUIepiH KOoNJaHy, oHAeY
YaKbITBIHBIH KbICKAPYBI JKOHE OONATTAPbIH TO3yFa TO3IMIUIIT MEH MHKPOKATTHUIBIFBIHBIH apTybl eceOiHeH
TEXHUKO-IKOHOMUKAIIBIK THIM/ILTIKKE KOJ KETKI3y/l KAMTaMachl3 eTei.

Koanany cajanapbl: ABTOMOOMIB, TEMIp)KOJT KeJIrl jkoHe OacKa Ja cajajiapra apHaJIFaH OeJIIeKTepAl eHAIpY
KOHE OHJICYMEH alfHaJIBICATHIH METAJUTYPTHSIIBIK JKOHE MalllHa yKacay KOCIOPBIHAAPHI.



PA3PABOTKA TEXHOJIOT'MU DJIEKTPOJIMTHO- IJTASMEHHOM [TOBEPXHOCTHOM 3AKAJIKU JIJ1s1
[TOBBIIIEHNW A JOJIIOBEUHOCTHU TSKEJIO- HATPYKEHHBIX 3YBYATBIX KOJIEC

IIpu nonaep:xke rpantosoro punancuposannss MOH PK, rpant AP05134936.00bem ¢puHAHCHPOBAaHNA HA
2018-2020rr.—45MaH. TeHTe.

IIpunopuTeTHOE HANPaBJIeHHE: DHEPTETUKA M MAIIMHOCTPOEHHE

AKTyalbHOCTh HccJedoBaHMii: llnes mnpoekTa OCHOBaHa Ha YCOBEPIIEHCTBOBAHMHU 3JIEKTPOIMTHO-
IUIa3MEHHOI 0 KaTOHOr0 IIpolecca U pa3paboTke pecypcocOeperaronieil TeXHOIOTHU IEKTPOIUTHO-IUIA3MEHHON
TIOBEPXHOCTHOM  3aKajiky, oOeclieuyuBaroniell ITOBBIIIEHHE TBEPAOCTH, W3HOCOCTOMKOCTH W  NPOYHOCTHBIX
XapaKTEepUCTHUK 3y0UaThIX KOJIEC.

B Hacrosimee Bpems, Hapsny C METaUNTyprHYecKMMH METOJaMH U TEPMUYECKOH 0O0pabOTKOH B YCIOBUSX
3aBOJIOB-MU3TOTOBUTENEH Ui MOBBIIMIEHHUSI CPOKa CIyKOBl 3y0UaThIX KOJIEC pacCMAaTpPHBAETCS M MECTHOE
TIOBEPXHOCTHOE YIIPOYHEHHE M3HAIINBAEMBbIX TIOBEPXHOCTEH C UCIIONB30BaHUEM pa3IMYHBIX TexHonorui. [Iporpecc
B TIOBBIIIEHWH KadyecTBa TepMOOOPaOOTKH (3aKasiku) pabo4yMX IMOBEPXHOCTEH JeTajell CBsA3aH C NpPUMEHEHHEM
KOHLICHTPUPOBAHHBIX HCTOYHHMKOB OJHEPTWH: IUIAa3MEHHas, Ta3oIIaMEHHAs, JJIEKTPOHHO-IyYeBas W Jia3zepHas
obpabotka. [Ipy 3TOM M3 BceX CyIIECTBYIOIIUX CIHOCOOOB YNPOYHEHHS IO CBOMM TEXHHKO-3KOHOMUYECKUM
IoKa3zaTelsdM M pe3yibTaTaM CPaBHUTEILHOI'O aHalIHM3a PEKOMEHIOBaHAa IUIa3MEHHAas MOBEPXHOCTHAS
3aKajika. B cBA3M ¢ 3TMM, B paMKax IpoeKTa pa3paboTaH pecypcocOeperaroiii MeTo IOBEPXHOCTHOM 3aKaJIKu
3IIEKTPOIUTHO-TIIA3MEHHBIM HaTPEBOM.

Hens: Pa3zpaborka pecypcocOeperaromeil TEXHOIOTHH 3IEKTPOIMTHO-IIa3MEHHOM IOBEPXHOCTHOM 3aKallKu
TSDKEIIO-HAarpy)KeHHBIX 3yOuUaThIX Kojec, 00ecrmeumBarolleil 3aJaHHyl CTPYKTYpY IOBEPXHOCTHOI'O CIOSI I
HOBBIILIEHHUS TBEPAOCTH, H3HOCOCTOUKOCTH M IIPOYHOCTHBIX XaPAKTEPHUCTHK.

Pe3yabTaThl npoekTa:

® OmpeneneHsl PEXUMBI SJIEKTPOIUTHO-TIOBEPXHOCTHON 3akaiku crameit 40XH, 20X2H4A u 34XHIM,
00€CneynBaIONIyI0  BBICOKYIO ~ TBEPIOCTb, HM3HOCOCTOMKOCTH M  HPOYHOCTHBIE  XAPAKTEPUCTHKH
TIOBEPXHOCTHOT O CJIOS;

°* Pa3paboTaHa U M3TrOTOBIICHA YCTAHOBKA /TSI AJIEKTPOIUTHO-TUIA3MEHHON 3aKaJIKM 3y09aThIX KOJIEC;

® DJIEeKTPOIUTHO-TIOBEPXHOCTHAS 3aKajKa 00ECIIEYMBACT JOCTIKEHIE TEXHHKO-DKOHOMHYECKOTO dpdeKTa 3a
CUeT TIPUMEHEHHUs] MPOCTOro O0OOpYAOBaHWS, HE JOPOTMX BOJHBIX PACTBOPOB, COKpPAaIICHUS
MPONOJKUTEABHOCTH 00pabOTKM, a TakXke B pe3yiabTaTe MOBBIIIEHUS H3HOCOCTOMKOCTH,
MHKPOTBEPJOCTHU CTAJIEH.

OTpacin npuMeHeHHs Pa3padoTkM: MeTannypruiecKue W MAIIHHOCTPOHUTEIbHBIEC MPEANPHATHI IO

NIPOU3BOJACTBY W 00paboTKe Ieranell aBTOTPAHCIIOPTA, >KEIE3HOAOPOKHOTOTPAHCIIOPTA U T. 1.



DEVELOPMENT OF ELECTROLYTIC-PLASMA SURFACE HARDENING TECHNOLOGY TO INCREASE
THE SERVICE LIFE OF HEAVILY LOADED GEARS

The project was carried out with the support of grant funding from the Ministry of Education and Science of
the Republic of Kazakhstan, Grant AP05134936.
Total funding for 2018-2020 amounted to 45 million KZT.

Priority area: energy and mechanical engineering.

Relevance of the research: The project is based on improving the electrolytic-plasma cathodic process and
developing a resource-efficient electrolytic-plasma surface hardening technology that increases the hardness, wear
resistance, and strength characteristics of gears. Currently, along with metallurgical methods and conventional heat
treatment at manufacturing plants, local surface hardening of wear-prone surfaces using various technologies is
being considered to extend the service life of gears. Progress in improving the quality of surface heat treatment
(hardening) of machine parts is associated with the use of concentrated energy sources such as plasma, gas-flame,
electron-beam, and laser processing. Among all existing hardening methods, plasma surface hardening has been
recommended based on technical and economic indicators and comparative analysis. Therefore, within the
framework of this project, a resource-efficient surface hardening method using electrolytic-plasma heating was
developed.

Objective: To develop a resource-efficient electrolytic-plasma surface hardening technology for heavily loaded
gears that ensures a specified surface layer structure, leading to increased hardness, wear resistance, and strength
properties.

Project results: Electrolytic-plasma surface hardening regimes were determined for steels 40KhN, 20Kh2N4A, and
34KhN1M, providing high hardness, wear resistance, and strength characteristics of the surface layer.
An installation for electrolytic-plasma hardening of gears was developed and manufactured.
Electrolytic-plasma surface hardening provides a technical and economic effect due to the use of simple equipment,
inexpensive aqueous solutions, reduced processing time, and improved wear resistance and microhardness of steels.

Fields of application: Metallurgical and mechanical engineering enterprises involved in the production and
processing of parts for automotive, railway, and other transport industries.
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