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HCIOJIb30BAHUE METO/IA BBICOKOCKOPOCTHOM JIASEPHOM HAILJIABKH JIJISI
®OPMHUPOBAHUSA 3AIIIUTHBIX MOKPHITUA HA TOHKOCTEHHBIX TPYBKAX

MeTto10M BEICOKOCKOPOCTHOM J1a3epHOI HAINIaBKM HAHECEHO MOKPBITHE MOPOUIKOM cIiiaBa Hukens 1350-00 Ha TOHKOCTEHHBIE TPYOKH U3
HeprkaBeroleii cranu mapku 12X18H10T 1 mopomkoMm xpoma [1X-1 Ha TOHKOCTEHHBIE TPYOKH W3 IMUPKOHHEBOTO cruiaBa D110.
HannaBky BBINOJNHSANIACH C IOMOIIBIO HEMPEPHIBHOTO HM3JIYyYCHHS HTTEPOHMEBOrO BOJIOKOHHOTO Jjasepa MomHOCThIO a0 10 kBt Ha
poOOTH3MPOBaHHOM KOMIUIeKce. OnpeneneHa reoMeTprs ra30nopoIIKoBoii cTpyu i comnta ¢pupmsl "Fraunhofer". OnpeneneHo BiusHue
MOIITHOCTU JIa3€PHOTO M3JIy4CHHS M KOJMYECTBO II0J]aBaEMOr0 IIOPOLIKA HA CTPYKTYpy IOJYy4aeMbIX HOKpbITHIL. IIpoBeneHsl
MeTajorpaduuecKre HCClIeJOBaHUS MOTYyYEHHBIX 00pa31oB.
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USING THE HIGH-SPEED LASER SURFACING METHOD FOR THE FORMATION OF
PROTECTIVE COATINGS ON THIN-WALLED TUBES

Nickel alloy powder 1350-00 was coated with high-speed laser surfacing on thin-walled stainless steel tubes of the 12X18H10T grade and
chromium powder PH-1 on thin-walled tubes of zirconium alloy E110. . The surfacing was performed using continuous radiation from an
ytterbium fiber laser with a power of up to 10 kW on a robotic complex. The geometry of the gas-powder jet for the Fraunhofer nozzle has
been determined. The effect of the laser radiation power and the amount of powder supplied on the structure of the coatings obtained has been
determined. Metallographic studies of the obtained samples were carried out.

Pa3paboTka HOBBIX TEXHOJOTHH HAaHECEHHs MOKPHITUH AJIS 3aIUTH OT H3HOCA M KOPPO3UH BEICOKOKAUYECTBEHHBIX JleTaleil B
00pabaThIBarOIICH MPOMBIIIICHHOCTH CTAHOBUTCS BCE 0OJice BAKHOW HE TOJILKO C SKOHOMHUECKOW, HO M C 3KOJOTMYCCKOMH
TOYKH 3pEHUs. DTO TEXHOJIOTHH TEPMHUYECKOTO HAIbLICHHUS,, 0COOCHHO BBICOKOCKOPOCTHBIE KHCIOpoAHO-TorumBHOEe (High-
velocity oxygen-fuel - HVOF) Tepmudeckoe HambIICHUE U JTazepHOE ocaxaeHne MatepuanoB (Laser material deposition - LMD).
C momomsio Tepmudeckoro HanbuteHHs HVOF MOXHO HaHOCHTH TMOKPBITHS M3 LIIMPOKOTO CIIEKTPa MaTepHalioB, KOTOPHIE
OTJIIMYAIOTCS BBICOKOI N3HOCOCTOMKOCTBIO IIPH OTHOCHTEIBHO HU3KMX MHBECTHUIIMOHHBIX 3aTpaTax. TeM He MeHee, ITOKPBITHS C
TEPMUUYECKHM HANbIICHHEM TEXHOJIOTHUECKH OTPAHMYCHBl B OTHOLICHWH aJTr€3MOHHOM TPOYHOCTH H3-32 IUIOXOTO
MEXaHWYECKOTO CLEIUICHHS MEXIy IOKPbITHEM W TIIOJUIOKKOW. Kpome TOro, mOKpHITHS, HaHECEHHbIE TEPMHUYECKUM
HalblJICHHEM, KaK IIPABUIIO, TPYAHO MOJIAI0TCS PEMOHTY M YacTO MMEIOT YPOBEHb HOPUCTOCTH B tanazone 1-2%. C noMomnipo
TexHosorur LMD MO>XHO moJTy4aTh BRICOKOKAQUE€CTBEHHBIE MMOKPHITHA 0€3 MOp U TPEIIHH U3 IIUPOKOTO CHEKTPa MaTepHaIoB C
HCTIO0Ib30BaHHEM METALITY PrU4ecKOro COeANHEHNS X HU3KOT0 pa3baBneHus. OHAKO TUIIHMYHAS TOJIIHHA MOKPHITUA (>500 MKM)
0OBIYHO CIMINIKOM BEJIMKA JUIS 3alIUThI OT W3HOCAa M KOPPO3MH, a JOCTHKUMAas CKOPOCTh 00pabOTKHU MTOBEPXHOCTU CIUIIKOM
Masa Jjisl HAaHECeHHUS TIOKPBITHS Ha KPYITHbIE JeTaH.

B »TOM noKIIazie paccMOTPEH HOBBIM MOAXO]] K HAHECEHUIO 3aIlIUTHBIX MOKPHITHI HA TOHKOCTEHHBIE 000JI0UeUHbIe TPYOKH C
WCTIOJIb30BaHUEM BBICOKOCKOPOCTHOM J1a3epHO HamnaBku. [IpencTaBieHbl pe3yibTaThl HCCIEAOBaHUNH OCOOEHHOCTEH
HaHECEHUS MMOKPHITHH MOPOIIKOM ciutaBa Hukens 1350-00 Ha TOHKOCTEHHBIC TPYOKH U3 Hepkasetomei cranu Mapku 12X18H10T u
mopomkoM xpoma [1X-1 Ha TOHKOCTeHHBIE TPYyOKHM W3 mHUpKOoHWEeBoro cruaBa D110. HarmmaBka BBEIONHSNACE C MOMOIIBIO
HETIPEPHIBHOTO M3IYYEHUs] UTTEPOUEBOTO BOJIOKOHHOTO Jla3epa MOLIHOCTBIO 10 10 kBT Ha poOOTH3NPOBAHHOM KOMILIEKCE.
Hccnenyemble 00pasibl pa3MeIiaiiuch B BBICOKOCKOPOCTHOM Bpamiarese (1o 4500 06/MuH), CrienuanbHO CO3JIaHHOTO MOJIYJIS.
CKOpOCTh BpallleH!s BaJla CO3/1aHHOTO MOYJISl OIPEJIeIISUIach C IOMOIIBI0 OECKOHTAKTHOTO JIA3€PHOTO TaXOMeETpa.

OmnpeneneHo BIMSHAE MOIIHOCTH JIA3€PHOTO M3JIyYEHUS] M KOJMYECTBO I0J]aBaeMOT0 IOPOIIKa Ha CTPYKTYPY ITOJIydaeMbIX
nokpeITuii. IlpoBeneHsl MeTayutorpaguueckie HCCIeIOBaHUSA IONYyYeHHbIX 00pa3ioB. [loka3zaHO, YTO MpH BBIIOJHEHUHU
Ja3epHON HAIJIABKM HAa ONTHUMAJBHBIX pPEXHMax (OPMHUPYETCS MPAKTHYECKH OECIOPHCTOE IMOKPHITHE ¢ MHHUMAIBHBIM
MIPOIUIaBJIICHHEM MaTepHrajla OCHOBBI, 00€CIIeYNBAIOIINM METAIIyprudeckoe ciuraBieHre. [1o JaHHBIM peHTTeHOCTIEKTPAIEHOTO
MHUKpOaHaJN3a XUMHYECKHH COCTaB HAIUIABJICHHOTO MOKPBITHS TMPAKTHYECKW HE OTIMYaeTcs OT XHMHUYECKOTO COCTaBa
HCTIOJIB3YEMOT0 TOpOIIKa. TONIIMHA HAMIaBIEHHOTO CJ0S B 3aBHCHMOCTH OT PEKMMOB HAIUIABKU PETYIUPYETCS B Mpeaenax
(100-300) mMkM 3a oguH mpoxoj. JIMHMS CIUIaBIEHHUs OJMHAKOBA 10 CTPOEHMIO, YTO ITOKA3BIBAET BHICOKYIO OJHOPOJHOCTH
TEIUIOBJIOKEHUS NP HaIlIaBKe. Pa3smep 30HBI TEPMHUUYECKOTO BIMSHUS B MaTepHaje MOATIOKKH B 3aBUCHMOCTU OT PEKUMOB
HarulaBKu uaMeHsiercs B npenenax (50-200) Mxm.
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