TOIIBIPAK ©HJIEY MAIIHAJIAPBIHBIH XX¥MBIC OPI'AHJIAPBIH HBIFAUTY JXOHE
KAJIIIBIHA KEJITIPY TOCUIIH O©3IPJIEY

XKoba KP BE'M rpaHTTBIK Kap:KbLUTaHIBIPYBI asChIHAA KYy3ere achlpbliabl, AP08957719 rpanTsl.
2020-2021 >xputnapra apHaIFaH Kap>KbUIAHABIPY KOJIEeMi — 5 MIIH TEHTe.

Bbacbim 0arbIT: OHCPI'CTHUKA KOHC MalllMHa Kacay.

3eprreynin e3ekridiri: JKoOaHBIH wHIEsICHl TOMBIPAK OHJCY MAIIUHAIAPBIHBIH KYMBIC
OpraHfiapbIHBIH O€TiHe TO3yFa Te3iMJi JETOHAUMSUIBIK KaOBIHIAPABI JKaFy apKbUIbI OJapibl
HBIFAITY JKOHE KAJIbIHA KENTIpy TOCUIIH d3ipjeyre Heri3fenreH. Y ChIHBUFAH TOCUIAIH
epeKIIeNiri — NeTOHAIMSUIBIK OYPKY TMPOIECIH/IE TEXHOJIOTHUSUIBIK MapaMeTpiepi (OKIMaHHBIH
TOJITBIPBUTY MAaibI3bl, Ta3 KOCHACHIHBIH apaKaThIHACKI) OIpTiHAen e3repty, coHpai-ak Ti-Si—C
HET3iH/AeT] KOMITO3HIMSUIBIK YHTAKTHl KOJJIAHY apKbUIBI TO3yFa TO3IMJII JKaOBIHIAPBI ally.
Tomblpak eHJCY MamuHaIApbIHBIH To3raH OesmekTepi Ti—Si—C HeriziHaeri To3yra Te3imii
KaOBIHIAPBI IETOHAIMSUIBIK OYpPKY SiCIMEH JKaFy apKbUIbI KaJIIIbIHA KENTIpiIe .

Makcatsbl: Tomplpak eHACY MallWHAJIAPBIHBIH JKYMBIC OPTraHIapBIHBIH OCETIHE TO3yFa TO3IMl
JETOHAITUSIIBIK >KaOBIHAAP/IBI KaAFy apKbLIBI OJIap/Ibl HBIFAUTY KOHE KaJIbIHA KENTIPY TOCUIIH
ozipiey.

Koobanbin HoTHuKesdepi: Ti-Si-C HeriziHmeri To3yra TO3IMIi JAETOHANUSIIBIK >KAOBIHIAPIBI
JKaFyJIblH OHTaIel pexkumi o3ipaeHai. Ti3SiC2 weridinmeri To3yFa Te3IMIi KaOBIHMEH
KaIlTaJFaH ILIyT JIeMEXTEePi MEH J0JIOTAIAPIbIH JaJIaIbIK ChIHAKTAPBl OH HOTIDKEICP KOPCETill,
YCHIHBUIFAH TEXHOJIOTHUSHBIH THIMIUIINH ToXIpuOe Ky3iHae aonenaeni. Kypri3uireH cblHakTap
aOpa3uBTi OpTaja MaiJalaHbUIAThIH, YCBIHBUFAH TEXHOJOTHS OOMBIHIIIA HBIFAUTHUIFAH YKYMBIC
OpraHJIapbIHBIH TO3yFa TO3IMILTIr opTa ecenmeH 2,0—2,4 ece apTaThIHBIH KOPCETTI.

Kounany cananapsi: MammHa jxacay j)KoHE METAILTYPTrHsl.




PA3PABOTKA CITIOCOBA YITPOUHEHNM A 1 BOCCTAHOBJIEHU A PABOUMX OPTTAHOB
[TOYBOOBPABATBIBAIOIIINX MAIIIMH

Ipu nopaepxke rpantoBoro punancupopanust MOH PK, rpant AP08957719.06bem
¢punancupoanus na 2020-2021 rr. - 5 MJIH. TeHre.

IIpuopureTHoe HanpaBJIeHHe: DHEPreTUKa U MallIMHOCTPOEHHUE.

AKTYaJIbHOCTh MCCiIe0BaHuii: Vnes mpoekra ocHOBaHA HA pa3paboTKe crocoba ympodYHEHUs
Y BOCCTAHOBJICHHs pab04MX OPraHOB MOYBOOOpAOATHIBAIONINX MAIIMH ITyTeM HAHECCHHS Ha WX
paboueii MOBEpXHOCTH HM3HOCOCTOWKHMX JETOHAMOHHBIX MOKpbITHH. [Ipemmaraemsrii croco0
OTJIIMYAETCA TEM, YTO IOJIyUeHHE H3HOCOCTOMKHUX TMOKPBITUH OCYIIECTBIAETCS MNyTEM
MIOCTETIEHHOTO M3MEHEHHUS] TEXHOJOTMYECKHX IapaMeTpoB (IPOLEHT 3aloJHEHHs CTBOJA,
COOTHOIIICHUE Ta30BOM CMECH) JIETOHAIMOHHOTO HANbUICHUS BO BpeMs 0O0paOOTKH, TaKxkKe
NPUMEHEHUEM KOMIIO3HMIIMOHHOTO Topoinka Ha ocHoBe TI-Si-C. M3HouieHHBIC neTanu
Mo4YBo0OpadaThIBAIOMIMX MAIIWH OyayT BOCCTAHOBJIEHBI IyT€M HAHECEHHUS H3HOCOCTOMKUX
nOKpbITHI Ha OcHOBE T I-Si-C METO/10M IETOHAIMOHHOTO HATTBLIICHHSI.

eab: Pa3paboTka cmocoba ynmpoOYHEHHS W BOCCTAHOBJIICHHUS pabOYUX OpPraHOB
MOYBOOOPaOATHIBAOIIMX MAIIMH IyTeM HAaHECeHMs] Ha uX pabodeill MOBEPXHOCTH
W3HOCOCTOMKHUXIETOHAITMOHHBIX TOKPBITHIA.

PesyabTarel npoekra:

PazpaboTan onTUManbHBIN PEXXUM HAIBUICHHS JCTOHAIIMOHHBIX M3HOCOCTOMKHMX IMOKPHITHH Ha
ocuoBe Ti-Si-C 1 ynmpoYHEeHUs: ¥ BOCCTAHOBJICHUS paboyero opraHa mo4Boo0padaThIBaOIINX
MamuH. [loneBble MccnenoBaHuUs YIPOYHEHHBIX JieMeXa IUTyroB M J0J0Ta C W3HOCOCTOMKUM
MOKpBITHEM Ha OCHOBe Ti3SIC2 MNOATBEpIMIM MOJIOKHUTEIbHBIC PE3yJIbTaThl U Ha MPAKTHKE
noka3zanudPHeKTUBHOCTD MpeIaraéMoil TEXHOJIOTUY HaHECEHHSI U3HOCOCTOMKUX MOKPBITUI
Ha MOBEPXHOCTH pabOuuX OPraHoB MOYBOOOpadaThIBatoluX MaluH. [IpoBeieHHbIE UCTIBITAHUS
MO3BOJIWJIM  YCTAHOBUTH, YTO HW3HOCOCTOMKOCTh pPabOYMX OPraHoB, YIPOUHEHHBIX IIO
pe1iaraéMoi TeXHOJIOTUH U AKCIUTYaTUPYEMBIX B a0pa3uBHOM CpeJie, yBEIMUUBACTCS B CPETHEM B
2,0...2,4paza.

Otpacau npuMeHeHus pa3padoToxk: MallMHOCTPOEHHUE U METAJLITYPTrHUsl.




DEVELOPMENT OF A METHOD FOR HARDENING AND RESTORATION OF
WORKING ELEMENTS OF TILLAGE MACHINES

The project was carried out with the support of grant funding from the Ministry of Education and
Science of the Republic of Kazakhstan, Grant AP08957719.
Total funding for 2020-2021 amounted to 5 million KZT.

Priority area: energy and mechanical engineering.

Relevance of the research: The project is based on the development of a method for hardening
and restoring working elements of tillage machines by applying wear-resistant detonation
coatings to their working surfaces. The proposed method is distinguished by the gradual
variation of technological parameters during the detonation spraying process, such as the barrel
filling ratio and gas mixture composition, as well as by the use of a Ti—Si—C-based composite
powder. Worn parts of tillage machines are restored by applying wear-resistant Ti-Si—C-based
coatings using the detonation spraying method.

Objective: To develop a method for hardening and restoring the working elements of tillage
machines by applying wear-resistant detonation coatings to their working surfaces.

Project results: An optimal detonation spraying regime for applying Ti—Si—C-based wear-
resistant coatings was developed for hardening and restoration of working elements of tillage
machines. Field tests of plowshares and chisels coated with Ti3SiC2-based wear-resistant
coatings demonstrated positive results and practically confirmed the effectiveness of the
proposed technology. The conducted tests showed that the wear resistance of working elements
hardened using the proposed technology and operated in abrasive environments increased on
average by 2.0-2.4 times.

Fields of application: Mechanical engineering and metallurgy.
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