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?[Hcmumym mpaHcnopmHux cucmem i mexHoJ102itl
HauioHanvHoi akademii Hayk YkpaiHu
5 [ncmumym uopHoi memanypeii im. 3.1. Hekpacosa HAH Ykpaiuu, Ykpaina, /IHinpo
4 VkpaiHcokuli depycasHuli yHieepcumem HayKu i mexHonoeiti, Ykpaina, IHinpo

[Ipy cenekKTMBHOMY Jia3epHOMY IIJIaBJI€HHI OOMHUYHMUIA IIAp CTBOPIOETHCS 3
MHOXVHU OAVHUYHUX TpeKiB. BIUIMB XapakTepuCTUK BaHHM PO3IUIABY LIMX TPEKIiB
Ha SIKiCTh TOOYAOBM TPMBMMIpHMX [eTajieil 3 pi3HMX mMarepianiB OyJ0 MIMPOKO
BUBUEHO [1-4].

Bennka BaHHa pO3IUIaBy Ma€ IiABUIIUTUA MPOAYKTUBHICTb BUPOOHMIITBA, aJie
3a TaKMX €HeproeEMHUX peXMMIiB Mpoiecy Moske BifOyBaTUCS BUIIAPOBYBAHHS
MigKIagkM abo IMOpPOIIKY, IO Bele 10 YTBOPEHHS MOp i 30iJbIleHHS 3arajbHOi
KiJTbKOCTi JedeKTiB MaTepiasiB.

Tomy sKicTh BUpOOY, BK/IIOUAIOUM KiHIIEBY IIJIBHICTD MeTasly i HMIOPCTKiCThb
TIOBEPXHi, B IIepPIIy Yepry, 3aJeKUTh BiJ XapaKTepuCTUK BaHHM Po3ILiaBy (hopma i
po3Mip), SIKi B 3HAUHIil Mipi yIpaBsSIOTbCS 3MiHOI IIUJIBHOCTI €Heprii Jla3epHOTo
TIPOMEHI0, 1[0 € MO CyTi Mipol0 eHeprii, SKa MigBOAUTHCS B IIpolieci ApyKy [5-6].
VpaBJliHHS IIiJIbHICTIO eHeprii Moyke OyTM JOCSITHYTO 3MiHOIO MTOTYKHOCTI j1asepa P
(BT), MIBUAKOCTI CKaHyBaHHS vV (MM / ), BigcTaHi Mk Tpekamyu d (MM) i TOBIIVMHMU
mapy t (MM), SIKi € HalOIIbII BasKIMBMMM TapaMeTpaMy i MOB'SI3aHi 3 IIiJIbHICTIO
eHeprii jasepa SK:

E =P/ (V-dt) (1)

[lpy pocaimkeHHI BIUVIMBY WIiIIBHOCTI eHeprii Jjazepa Ha yMOBM MPOLECY
TIJIaB/IeHHS OYJ/I0 TOKa3aHo, 1110 MpU HU3bKOMY 3HaUeHHi 1IbOTO IapaMeTpa B'sI3KiCTh
BaHHM pO3ILIaBy Oy/ie BMCOKOI MeHIile MOPOIIKY Oy/ie po3IiaBieHo, i 3rogom 6ye
BUTpaUeHo Gijiblle vacy.

TakuM 4MHOM, TMOUIYK ONTUMAJJbHOI MIBUIAKOCTI CKAHYBAHHS € KOMIIPOMiCOM
MiK TTPOAYKTUBHICTIO i SIKiCTIO TIpolecy IMo6ymoBu. [Isl TMeBHUX UMHHUKIB APYKY
HeOoOXiTHO 3HAXOAUTHU I1eil ONITUMYM i 1le € OMHUM 3 MOKIMBUX IIJISXiB TOJTITIIIIeHHS
CTPYKTYpH.

HocnigkeHHS MPOBOAUINCH HAa 3pa3KaX, BUTOTOBJIEHNX 3 METaJI€BOr0 MOPOLIKY
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Inconel 718 3 po3mipom uvacTuHOK 45 + 15 um. [IpyK 3paskiB npoBoauBcs Ha 3D
npuHTepi Alfa-150 Bupo6bHULTBa KOoMmmaHii TOB «AJIT Vkpaina» [7, 8]. Y naniit
pOOOTi OOMHMYHI TPEKU CTBOPIOBAIMCS HA 6a30BOMY MaiJaHUMKY, BUTOTOBIEHOMY
3 TOTO X MaTepiany. [Ipu 11bOMy MOTYKHiCTb 3MiHIOBa/IM B HAiamasoHi 100...150 Bt 3
Kpokom 10 Bt, a mBuakicte — B gianmasoxi 1300...3500 mm/c 3 kpokom 100 mm/c.
Bceboro 6yno mociimkeHo 108 pexkuMiB IpyKy OOIMHUYHMUX TPEKiB, pO3TAalllOBAaHUX Ha
Bimcrani 1,5...2 MM oguH Bim omHoro. KoskeH 6JI0K MiCTUTh 6 TPyI 3 3 OOMHUUHUX

TPeKiB, BUTOTOBJIEHMX B OAHAKOBOMY pekyMi. TOBIMHA 1Iapy, 10 3aCTOCOBYBaIach

B eKkcriepuMeHTax — 30 MKM. 30BHillIHil BUT/ISA TPeKiB IpuBeaeHui1 Ha puc. 1.

Z WL P A

PucyHok 1 — 30BHillIHili BUTJISLA, OOMHMYHOIO TPEKY:
a - Tpek 3 1edheKTOM KarjieyTBOPeHHS, 6 — CTabiIbHMIT OMUHUYHUI TPEK,

B — IepeIrIaBjeHHs] OCHOBHOTO MeTary (pO36pM3KyBaHHS METaTY)

3a pesynbTaTaMM aHaji3y 30BHILIHbOTO BUIJISIAY TPeKiB BCTAHOBJIEHO, IO IIPU
Mastiii TOTYKHOCTI Ha MaJuX IIBUAKOCTSIX (OPMYETHCS HeCTaOibHMUII TpeK, a 3i
30i/bIIIEHHSIM IIBUIKOCTI TpeK He ¢opmyeTbcs B3arajii. IIpmu 306inbIneHHi
MOTY>KHOCTi CTabiMbHICTh TpPEKy 3pOCTa€, Ha MauMX MIBUIKOCTSIX—BigOyBa€eTbCs
pO30pU3KyBaHHSI MeTaly, BUKPUBJIEHHS TpeKy uepe3 3HaAUHUIi MeperpiB po3Iviasy,
YTBOPIOIOTHCS OiUHi HAITIMBM Ta BILIABJIEHHSI YaCTOYOK ITOPOIIKY Ha GiuHi CTOpOHM
TPeKy.
BucHoBOK
3a pe3yabTaTaMM AQHATITUYHMX [OOC/IiIIKEeHb BCTAHOBJIEHO, IO MapaMeTpu
ONVHUYHUX TpeKiB 6es3rnmocepeqHbO BIUIMBAIOTh HA SKiCTh BUPOOIB, OTPMMaHMUX
MEeTOJOM CeJeKTMBHOIO JIa3epHOTO IUIaBJeHHS. BCTaHOBIEHO 3aJIeXXHICTh
CTabiIbHOCTI YTBOPEHHS OIMHUYHOTO TPEKy BiJi TMOTYKHOCTI Ta HIBMUIKOCTI
CKaHyBaHHS JIa3€pHOTO TIPOMEHI0 MpM TOBIIMHI mapy 30 MKM [Jis CIUIaBy
Inconel 718.
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INFLUENCE OF TECHNOLOGICAL PARAMETERS ON THE STABILITY OF A
SINGLE TRACK DURING SELECTIVE LASER MELTING OF INCONEL 718 ALLOY
Adjamsky Sergey, Kononenko Ganna, Podolskyi Rostyslav

Abstract. With selective laser melting, the product consists of a set of single
layers, which in turn are created from a set of single tracks. Samples were printed on
an Alfa-150 3D printer manufactured by ALT Ukraine LLC. Single tracks were created
on a base pad made of the same material. At the same time, the laser power was
changed in the range of 100...150 W with a step of 10 W, and the speed of the laser
beam - in the range of 1300...3500 mm/s with a step of 100 mmy/s. A total of 108
printing modes of single tracks, located at a distance of 1.5...2 mm from each other,
were investigated. Each block contains 6 groups of 3 single tracks made in the same
mode. The thickness of the layer used in the experiments is 30 um. The stability and
quality of the track is determined by the amount of specific energy. With a decrease
in the value of the specific energy.

Keywords: single track, specific energy, mode, Inconel 718.
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