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PE®EPAT

CaaBuncknii U.10O.

IIpouecchl 00padOTKUM MeETA/UIOB M CIUIABOB H3JIy4YeHHEM MOIIHBIX
BOJIOKOHHBIX JIA3€PHBIX CUCTEM.

Hay4yHble pykoBOAMTE/NM. CTAPIIMKA HAyYHBIM COTPYAHUK LIEHTpA
«JlazepHbie mpombIlIeHHBIe TexHonorun» Wuctutyta dhusuku HAH benapycw,
KaHauaaT pusuKo-maremMaTuyeckux Hayk Hukonuyk U.C.

JIMIIIIOMHOE HCCIIEOBAHUE COCTOWUT W3 BBEACHUA, 3 IUIAB, 3aKIIOYCHUS,
CIIUCKA UCTIOIb30BaHHBIX UCTOYHUKOB (41) u 3anumaet 59 crpanuil. B auriomMuoit
pabore npeacrasieHo 31 pucyHok u 14 tabnmui.

KJIOYEBBIE CJIOBA: BOJIOKOHHBIM JIA3EP, JIA3EPHBIE
TEXHOJIOI'MU, CEJIEKTUBHOE JIASEPHOE CIIEKAHUE, JIASEPHAS
MAPKHMPOBKA, [IBETHAA MAPKHNPOBKA, JIABEPHAA OUYUCTKA,
OKUCJIEHUE ITOBEPXHOCTHN.

Heabio manHOl pabOTHI SBISETCA HU3y4ye€HHE OCOOCHHOCTEH HEKOTOPBIX
TEXHOJIOTHYECKHX YCTaHOBOK Ha 0a3e BOJIOKOHHBIX JIa3€pOB, OCHOBHBIX METOJIOB
JIMAarHOCTUKH TPOLIECCOB MPOTEKAIOIIMX MPHU Ja3epHO 00paboTke MaTepuaioB U
[IPOBEJICHUE PAda DKCIEPUMEHTOB II0 JIA3€pPHOM MapKUPOBKE M OYHUCTKE
MTOBEPXHOCTH.

O0bexkTOM HccaeaoBaHuil sBisieTcss HepkaBerorias ctanb AlSI 304,
KOHCTPYKIIMOHHASI CTaJb.

Ilpeamer wuccienoBaHMii — 3aBUCMMOCTh OOpa30oBaHUs  I[BETHBIX
N300pKEHU, OT KOJMYECTBA MPOXOJOB Ja3€pPHOTO JIy4ya, 3aBUCUMOCTh OYUCTKHU
ITOBEPXHOCTH OT KOJIMYECTBA ITPOXOJAO0B Ja3€PHOIO JIy4a.

MeTtoabl ucciaenoBanms. [Ipy BeIoTHEHNH pabOThI HCTOb30Badack COM-
Mukpockonus, MK-crnexkTpockomnus, peHTreHOCHEKTPAIbHbIA MHUKPOAHAIU3 IS
u3ydeHus: oOpa3oBaHus 1BeTa Ha MeTaiie. Mcnonp3oBanack perucrpaius gakena
JA3€pHOM TIUIa3Mbl JUIl  ONPEAEIIEHUS] COCTaBa IIPUIIOBEPXHOCTHOM IIA3MBlI,
oOpa3yrolencs Mpu OYUCTKE MOBEPXHOCTU METala.

Iony4yeHHble pe3yJbTAThl M UX HOBM3HA. bbuiM moisydyeHsl 4 1BeTa U
[[BETHOE M300pakeHHE Ha MOBEpXHOCTH Hepkapetromied ctanu AlSI 304. Ananus
AJIEMEHTHOIO COCTaBa IO3BOJISIET MPOTHO3UPOBATh HAXOXKIAEHUE NIPYTHX LIBETOB.
bruta mpousBeneHa OYMCTKA KOHCTPYKHMOHHOM cTanu oOT Kopposuu. Ilo
ITOJIyYEHHOMY CIIEKTPY ILJIa3Mbl BO3MOKHA TAJIbHEMNIIas aBTOMATU3aLIMs IIPOLiecca.

PexoMengauuu mno BHeAPeHUI0. JlekopaTMBHas W MPOMBILIJICHHAS
MAapKHpPOBKa. BBICOKOTOUHASI KOHTPOJIMpyEMask OUMCTKA MEPHUAJIOB OT KOPPO3HH.



PODEPAT

Caasiuncki LIO.

IIpamacel anpanoyki merasay i ciiiaBay BoIIpaMeHbBAHHEM MATyTHBIX
BAJIAKOHHBIX JIA3€PHBIX CiCTIM.

HaBykoBbIs KipayHIKi: cTapiibl HABYKOBBI CYyNpallOyHIK PHTpa «JlazepHbis
npaMbICIOBbIs TaxHanori» [ucteiTyra (i3iki HAH benapyci, kanapiaar dizika-
MaTAMaThIUHbIX HaByK Hukonuyk 1.C.

JIpITUIOMHae JaciielaBaHHE CKJIajaciia 3 YBSAA3€HHSA, 3  KipayHIKOY,
3aKJIIOUAHHS, CIIICY BBIKApBICTAHBIX KpbIHII (41) 1 3aiimae 59 craponak. Y
JBITUIOMHAN Tparisl npajcrayiaeHa 31 mamonak 1 14 ta6mi.

KIIIOUABBIA CJIOBbBI: BAJIAKOHHBIA JIASEPBHI, JIASEPHbIA
TOXHAJIOI'T, CEJEKTBIYHAE JIABEPHAE CIIIKAHHE, JIA3EPHAS
MAPKIPOYKA, KAJISIPOBASI MAPKIPOVKA, JIABEPHASI AUBICTKA,
AKICJIEHHE ITABEPXHI.

MbparTaii gaa3eHait mpanbl 3'syiisieniiia BhIByUdHHE acaliIiBaclsay HEKaTOPbhIX
TOXHAJAriYHbIX yCTAaHOBAaK Ha 0a3e BaJaKOHHBIX Jiazepay, aCHOYHBIX MeTaaay
JBIITHOCTBIKI Mpardcay siKisi Ipaxo3s1b Mpbl Ja3epHail anpanoyisl MaTApbisiay 1
MpaBs3€HHE IIPpary SKCIEpPhIMEHTAY TMa Ja3epHail MapKipoyKi 1 adbICTIIbI
MaBEPXHi.

AO'ekTam [qaciieaBaHHAY 3'aynsenna HepxkaBerouas cranb AISI 304,
KaHCTPYKUBbIIHAS CTAJIb.

IpagMeT nacjenaBaHHAY - 3JICKHACIH ayKallbll KaJIsSPOBBIX MAIOHKAY,
a7l KOJbKACIll Mpaxojay Ja3epHara MmpamsHs, 3aje)KHAcIllb adbICTKI MaBEpPXHI aj
KOJIbKACIII Mpaxo/iay jJa3epHara npamsHsi.

MeTtaabl nacaenaBanns. [Ipbl BeikaHaHHI nparibl BEIKapeicToyBajgacs COM-
mikpackamist, |U-criekTpackaris, pIHTTCHOCHEKTPAIbHBI  MIKpaaHami3  Jyis
BBIBYUYOHHS aJyKallbll KOJIepy Ha MeTalie. BeikapbicTOYBanacs paricTpallbls maxoH1
Ja3epHail I1a3Mbl 711 BBI3HAUSHHS CKJIAJy IPBINABEPXHEBbIS IJIa3Mbl, sKas
YyTBapaelilia npbl a4bICTI[bI TABEPXHI METATY.

ATpbIMaHbIfA BbIHIKI i iX HaBi3Ha. bbU1l aTpbIMaHbl 4 KoJiepy 1 KaJISIPOBBI
MaJlOHaK Ha maBepxHi HepxkaBerovait ctami AISI 304. Anani3 sjaemMeHTHara CKiamay
Jla3Bajisie MmparHas3aBallb 3HaXOJKaHHE 1HIIBIX KBETaK. bblja mpaBe3eHa aubICTKa
KaHCTPYKIIbIIHAN cTajii aj kaposii. [la aTppiManaMy CHEKTPY IJIa3Mbl MardbiMas
JAJIEHIIAs ayTaMaThI3allbls PardCy.

Pykamennanbli ma ykapaHenHi. J[PkapaTelyHas 1  mpaMbIcioBas
Mapkipoyka. BeicokamakiaaHasi KaHTpaJlroemMasi adbICTKa MEpUAaJIoB a1 Kaposil.
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power fiber laser systems.
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The purpose of this work is to study the features of some technological
installations based on fiber lasers, the main methods of diagnostics of the processes
occurring during laser processing of materials and to conduct a number of
experiments on laser marking and surface cleaning.

The object of research is stainless steel AISI 304, structural steel.

The subject of research is the dependence of the formation of color images
on the number of laser beam passes, the dependence of surface cleaning on the
number of laser beam passes.

Research methods. When performing the work, SEM microscopy, IR
spectroscopy, X-ray spectral microanalysis were used to study the formation of color
on the metal. The registration of the laser plasma plume was used to determine the
composition of the near-surface plasma formed during the cleaning of the metal
surface.

The results obtained and their novelty. 4 colors and a color image were
obtained on the surface of AISI 304 stainless steel. Analysis of the elemental
composition allows predicting the occurrence of other colors. Structural steel was
cleaned from corrosion. Further automation of the process is possible from the
obtained plasma spectrum.

Implementation recommendations. Decorative and industrial markings.
High-precision controlled cleaning of materials from corrosion.



