HEJbHBIX MOp IMPOUCXOAUT C MEHbIIEH CKOpO-
cTbto. OrmpeneneHa 3aBUCUMOCTb H3MEHEHHUS
YCIIOBHOTO TIpeJena YIpyrocTd Marepuana OT
JUINTEJIBHOCTA ~ BBICOKOTEMIIEPATYPHOTO  BO3-
nercTBus B Bakyyme. lIpu mposenenun skcre-
PUMEHTAJIbHBIX HCCIIEJOBAaHUN B KayecTBE MO-
JeJIbHOTO MCHoJb30Bajcs cmaB JI62 cucrteMsl
Cu—Zn. 3HayeHue YCIOBHOIO Mpejesa yrnpyro-
CTM Marepuana oO0Opa3loB, H30TEPMHUUECKU

BEIZICP)KAHHBIX B CpeAc aproHa B TEUCHUE
16...42 4., He WU3IMEHSAIOChH H COCTABHIIO
YK 621.7

005 = 88+3 MIla. [Tocne BbIIEPKKHU B BaKyyMe

npu temneparype 723 K B Teuenue 16 yacos
3apEeruCTPUPOBAHO CHIKCHHE YCIOBHOTO TIpe-
Jena  yNpyrocTH Marepuayia [0 3HAueHHS
O = 74+4 Mlla, a npu Bbimepxke 32 u

42 vaca - 10 0, = 70+3 Mlla. [lna pacuera

M3MEHEHHUsI YCIIOBHOTO IpeJiesia YIpYyrocTH Me-
TAJUTMYECKUX MATEPUATIOB MPU U30TEPMUUYECKON
BBIJIEPIKKE B BaKyyMe MPEIIOKEHO dMITUPHUUC-
CKO€ BBIpKCHHE.

PA3PABOTKAMPEKOMEHI[AI_[I/II‘/JI AJIS1 HOBBIINEHUST MPOYHOCTHU CBAPHBIX
COEJUHEHMUWU ITPU CBAPKE CIIJIABOB HA HUKEJIEBOU OCHOBE UMITYJIbC-
HBIM JIABEPHBIM U3J1YYEHUEM

Myp3un C.II., Tperyo H.B., Hukudopos A.M.

Camapckuil rocy1apCTBEHHBIN a3pOKOCMUYECKUN YHUBEPCUTET

DEVELOPMENT OF RECOMMENDATIONS FOR INCREASE OF WELDED JOINTS
DURABILITY AT WELDING NICKEL-BASED ALLOYS BY PULSE LASER INFLU-
ENCE
Murzin S.P., Tregub N.V., Nikiforov AM. In the propulsion engineering it’s expedient to spend
welding of small thickness metal alloys by pulse laser radiation. It’s established that formation of
welded joint with strip power source gives possibility to increase the weld cross-section area and,
as consequence, joint durability. At welding of high-temperature and heat-resistant nickel-based
alloys durability of welded joint raises on 10...20 %. Carbides were dissolved, the cast zone has
homogeneous structure without emptiness and blisters that specifies in high workability of welded

joint.

OpHolt W3 3a7ay B JABUIATEIECTPOCHUU
SBJIIETCSA pa3pabOTKa TEXHOJIOTUH (OpMHUpPOBa-
HUS CBAPHBIX COECIUHEHUH, HE TPeOYIOIIUX I0-
cleyomel MexaHM4ecKod 00pabOTKH KOpHS
mBa. CBapKy METaNIMYECKUX CIUIABOB MajbIX
tommus (10 10™ M) Hexecoo6pasHO MPOBOIUTH
UMITYJIBCHBIM JIa3€pHBbIM H3iTydyeHueMm. OpHako
Py OJHOKOOPJAMHATHOM (JIMHEMHON WU Kpy-
roBOi) KOHTYpHO-Iy4yeBOWl 00paboTke Marte-
pHAIOB UMIYJIbCHBIM H3Jy4EHHEM IIar pazmMe-
IICHUS] €JUHUYHBIX 30H, BBIOMpAaEeMblil Hau-
OOJBIIMM M3 YCJIOBUSA OOECIeueHUsT MaKcCH-
MaJbHO JOCTHXUMOW NMPOU3BOAUTEIBHOCTH, HE
MO>KET MPEBbIIIATH 3HAUYEHUs, IPU KOTOPOM He-
PaBHOMEPHOCTh 1O TJIyOMHE IIHUPUHBI 30HbI
TEPMHUYECKOIO BO3JEUCTBUS BIMAET HA IMPOY-
HOCTbh CBapHOro coeauHeHus. B mponecce 06-
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pabOTKU 30HBI JIA3EpHOTO BO3ACUCTBUS HaKJa-
IBIBAIOTCSL JPYr Ha Jpyra, 4TO BbI3bIBAeT He-
IIPOU3BOIUTENbHBIE MMOTEPU SHEPTUU JIA3EPHBIX
HMMITYJIbCOB Ha TIOBTOPHBIN HAarpeB yxe o00pado-
TaHHBIX YYacTKOB. PerymupoBaHue pacrpene-
JIEHUS IJIOTHOCTH MOILIHOCTU Hpu (HOpMHUpPOBa-
HUU CBAapHOIO COEJAMHEHHUS Ja3epHbIM H3ITyde-
HUEM IMPEIOCTABIISET BO3MOXHOCTh YCTPaHUTh
Takue AePEeKThl, KaKk yriyOlIeHHusl Ha MOBEPXHO-
CTH, TPEUIUHBI, MOPHI U Ap. [IpumeHeHune hoxy-
CaTOpPOB M3JIyY€HHUsl MO3BOJSET MPOBOIUTH 00-
paboTKy oOnacteit TpedyeMoil FTeOMETPHH.
OCHOBHOM 1IETBI0 PACUETOB TEIJIOBBIX
IIPOLIECCOB JIa3€pHOI CBapKH SIBISIETCS OIpejie-
JIEHUE TEMIIEPaTypHOTO IOJIsI U KOOPJIUHAT Ipa-
HULBI IJIABJICHUSI B 3aJaHHBIH MOMEHT Bpeme-
HU. [IpoBeAeH OIEHOYHBIN pacyeT KOOPAMHAT



IPaHULbl TUIABJIEHUS IPHU CBAapKe BCTHIK IJia-
CTHH U3 CIUJIaBa Ha HUKeNIeBor ocHoBe XHO60BT
tommusoit 0,4-10° M. YcraHoBieHo, uto pop-
MHUPOBAHHE CBApHOTO COEIMHEHUS C IOMOILBIO
[I0JIOCOBOTO 3HEPreTUYeCKOro MCTOYHHUKA Ipe-
JOCTaBJISIET BO3MOKHOCTh YBEIMUYUTH IUIOLIAb
IIPOJIOJILHOTO CEYEHHUs IIBa U, KaK CIIEJCTBHE,
npoyHOCTh coenuHeHus. CoxpaHsercs Manas
IUIOLIa/1b MONEPEYHOr0 CEYEeHHUs IBa, KOTOpas
SBIIIETCS XapaKTEPHOH OCOOEHHOCTBIO Ja3ep-
HBIX CBAPHBIX COEIMHEHUH, ONPEIeIAomen nux
OCHOBHOE IPEUMYILECTBO — BO3MOXKHOCTb IIO-
Jy4eHHUs] OIPAHUYEHHBIX IO IIMPUHE CBAPHBIX
IIBOB C MUHUMAJILHOM Ae(opMaIrieil u3Iemii.
OneHka MPOYHOCTHBIX CBOWMCTB CBapHBIX
COEIMHEHUM IIPU CBApKe >KapOCTOMKHX U XKapo-
MIPOYHBIX CIUIABOB HAa HUKEJIEBOM OCHOBE, BbI-
MOJIHEHHBIX MMITYJIbCHBIM JIA3€PHBIM H3JIy4€HU-
€M C peryaupyeMbIM paclpeiesieHUeM IUIOTHO-
CTH MOIIIHOCTH, IIPOBOJMJIACH IIPU CTATHUECKOM
HarpyxeHuu oOpaszuoB. OnpeneneHa 3aBUCH-
MOCTb YCHJIMSI pa3pylleHUs] CBAPHOIO COEAMHE-
HUS OT SHEPIUU U3IYYEHUSI U JUIUTEIBHOCTU UM-
MyJbca. YCTaHOBIJIEHO, YTO MPU JJIUTEIHLHOCTH

VIIK 621.7

UMITyJbCa T =4-10° ¢ MakcHMabHas paspy-
HIaroIasl Harpy3Ka npy MpoBEIECHUN UCIIBITaHUI
Ha CTaTUYECKYIO IPOYHOCTh CBAPHON TOUYKHU BO3-
pacraer no 3HadeHms (8,2...8,6)10° H. ITpou-
HOCTb CBapHOTO COEIMHEHMs MOBBIIIAETCS JI0
suadenws (600...635)-10° ITa, t.e. Ha 10...20 %.

BrisiBneHa cTpykrypa Merajuia 1Ba B IO-
MIEPEYHOM CEYEHHH 30HbI JJA3€pPHON CBapKH *a-
POCTOMKOTO U KApOIPOYHOIo CIljlaBa Ha HUKE-
neBoit ocHoe XHO0BT. Ilo rpanunam u BHYT-
PH 3€peH CIIOKHOJETMPOBAHHOIO TBEPJOrO pac-
TBOpa B HUCXOJHOW CTPYKTyp€ HMEIOTCSI BKIIO-
yeHust kapOuzjoB. Ilpu nazepHoM IUIaBICHUH
MIPOUCXOJUT PacTBOPEHUE KapOUIOB, JIUTas 30-
Ha UMEET OJIHOPOJIHYIO CTPYKTYpy 0€3 MyCTOT U
PaKoOBHH, YTO YKa3bIBae€T Ha BBICOKYIO pabOTO-
CIOCOOHOCTh CBapHOro coeauHenus. IIpose-
JICHHbIE SKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS
MOKa3bIBAIOT, YTO IPUMEHEHHE CBapKU HM-
MYJbCHBIM JIA3€PHBIM HM3JIYYEHHUEM C Pperyiu-
PYEMBIM pacHpe]esieHueM IUIOTHOCTU MOIIHO-
CTH IO3BOJISIET MOJIYYUTh CBAPHOE COEIUHEHHE
C pPa3BUTOM IUIOIIA/IBIO TPOJIOJILHOTO CEYEHHUSI.

BbIsIBJIEHUE YCJIOBUN UHTEHCU®UKAIIAU ITPOIECCOB CEJJEKTUBHOM
JIABEPHOU CYBJIMMAIIUU JJISA ®POPMUPOBAHUSA HAHOIIOPUCTBIX METAJI-
JIMYECKUX MATEPHUAJIOB

Myp3zun C.II., Ocerpos E.JI., Tperyo H.B.

Camapckuil rocyJ1apCTBEHHBIN a3pOKOCMUYECKUN YHUBEPCUTET

REVELATION OF SELECTIVE LASER SUBLIMATION’S INTENSIFICATION CONDI-

TIONS FOR NANOPOROUS METAL MATERIALS FORMATION
Murzin S.P., Osetrov E.L., Tregub N.V. It’s expedient to carry out formation of nanoporous metal
materials, which have prospects of application in the propulsion engineering for creation of inter-
faced details blankets in tribological units with raised antifrictional properties, by the selective la-
ser sublimation method. The intensification of laser sublimation processes is possible at increase of
thermal-activated diffusion. At the lowered surrounding atmosphere gas pressure heated material’s
sublimation occurs more intensively, since smaller temperatures.

@opMHUpPOBaHHE HAHONOPHUCTHIX METAJLIU-
YCCKUX MaTCpHaioOB, MMCIOIIHUX IICPCICKTUBBI
MPUMEHEHUsS] B JBUTATEIECTPOCHUU JJISl CO3Jia-
HUA ITIOBBIIICHHBIX aHTI/I(pr/IKIII/IOHHBIX CBOIICTB
IMOBCPXHOCTHBIX CJIOCB COIIPSAKCHHBIX )IGTaJ'IGI\/’I
nap TpeHus, 1eJ1eco00pa3HO OCYIIECTBIIATh Me-
TOJOM CEJIEeKTUBHOM Jla3epHOW CyOJIMMaluu.
Pa3paboTanHblif MeTOA, SKCIEPUMEHTAJIbHAs
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0TpabOTKa KOTOPOTO OCYIIECTBICHA Ha MO-
nenbHOM criaBe cuctemMbl Cu—Zn — JaTyHH
JI62, 3axirouaeTcsi B BO3ACHCTBUHA Ha METaJIU-
YECKHE MaTepHalIbl THUIIA TBEPABIA pacTBOp Jia-
3€pHOr0 H3JYy4YEHHUS] C BBICOKOM YacTOTOM clie-
AOBaHUA HMITYJIBCOB. OCHOBHBIM MEXaHU3MOM
0o0pa3oBaHUsl HAHOTIOPUCTOU CTPYKTYpPBHI SIBJIS-
eTcsi cyOnumanMs KOMIIOHEHTa Marepualia C



