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HccnenoBano n3MeHEHHE MUKPOCTPYKTYPbI U IE(EKTHOCTU CTPYKTYPHI (Ha IPUMEpPE IIIOTHOCTH AUCIO-
Kaluit) 00pa3lioB U3 HHCTPYMEHTAIBHOM ObIcTpopexyieit ctanu POMS, 06myu€HHBIX OTHOKPATHBIM BBICO-
KO9HEPreTHUECKUM JIa3epHBIM HMITYJILCOM M BIMSHHE 3THX W3MEHEHUH Ha aOpa3suBHYIO M3HOCOCTOMKOCTH
HCCIIeyeMOro Marepuaia. YCTaHOBJICHO, YTO IpeJyiaraeMast JlazepHas 00padoTKa CyIeCTBEHHO BIMSET Ha
MHUKpPOCTPYKTYpYy OONy4EHHBIX 00pa30oB. DTO BRIPaKaeTCS B YACTHYHOM IepepaciperesIeHHH U pacTBOpe-
HUM «TSOKENBIX» KapOounoB Tuna MesC, comepkaumx BoabppaM U MOTUOACH B MaTpHle Marepuaia (Map-
teHcute). [Ipum sTOM KOHDUrypamus «TKENBIX» KapoumoB MesC pacmonoxeHa Mexnay (opMmyaamu
Fe3(W,Mo);C — Fes(W,Mo),C. IIpu nmomomtu nporpammsl aHannsa n3odpaxenuid Thixomet Obuto ompene-
JICHO, YTO KONHMYECTBO 3EpeH «THKENbIX» KapoumoB MesC B 00OBEMHOM OTHOIICHHWH CHH3HJIACh
B 1,30—1,58 pa3a B 3aBUCHMOCTH OT PAacCTOSIHUS OT UCCIIEAYeMOH TOUKH JI0 MecTa o0ydeHus oopasma. Ha
OCHOBAaHUH PE3y/IbTaTOB PEHTTEHO(A30BOT0 aHaIN3a ObUIO OINPENEIICHO U3MEHEHHE Ne(EKTHOCTH CTPYK-
TYpBI Ha MPHUMEpPE IIIOTHOCTH AUCIOKAMK. Pe3ynbraTsl HenblTaHUN Ha aOpa3uBHBIA M3HOC MOKA3aJIH, YTO
MMeeT MECTO TOBBIIICHNE N3HOCOCTOMKOCTH OONYy4IEHHBIX 00pasnoB B 1,58—2,48 pa3za B 3aBUCHMOCTH OT
paccTosHUS OT UCCIIeyeMON TOUKU 10 MecTa o0iyueHus odpasua. [Ipu sTom 3HaueHne HanOobIIeH U3HO-
cocroiikocTH (B 2,48 paza) nqocturaercs Mpu HaUOONBIIUX U3MEHEHHSIX MHUKPOCTPYKTYPHI M JAe(EeKTHOCTH
CTPYKTYPBI, YTO COOTBETCTBYET PACCTOSHHUIO OT HCCIIEAYeMOM TOUKH 10 MecTa o0ryueHus o0pasia paBHOMY
20 munnmetpoB. IlomyueHHbIe pe3ynsTaTsl O3BOJSIOT PEKOMEHI0BATh MPUMEHEHNE METOAa MUKPOCTPYK-
TYPHOTO aHaJIM3a Ul Ha3HAYEHUsI ONTUMAJIbHBIX PEXHUMOB Ja3€pHOI0 YIPOYHEHHSI MaTepUaIoB.

KaroueBrble c10Ba: M3HOCOCTOMKOCTh, YIPOYHCHHUE, Ja3ep, PEXKYIIUe WHCTPYMEHTHI, OBICTPOPEKYyIIas
cTanb, abpa3uBHBIA W3HOC, yAapHas BOJHA, MUKPOCTPYKTYPHBIN aHaan3, pEeHTTEeHO-
CTPYKTYPHBIN aHAIH3, peHTIeHO()A30BBINA aHAIH3.
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Abstract

The researches of microstructure changes and structural defects (using the example of dislocation density) of
samples made of high-speed steel R6MS5 and irradiated with a single high-energy laser pulse as well as the effect of
these changes on the abrasive wear resistance of the studied material are presented in the article. It was found that the
proposed laser treatment significantly affects the microstructure of the irradiated samples. This is expressed in the
almost complete disappearance of the banded distribution of carbides in the samples, which indicates a partial redis-
tribution and dissolution of “heavy” carbides of the MesC type containing tungsten and molybdenum in the material
matrix (martensite). In this case, the configuration of “heavy” Me6C carbides is located between the formulas
Fe3(W,Mo);C — Fes(W,Mo),C. Also, exposure to a high-energy laser pulse leads to an increase in the quantity and
size of secondary carbides in the alloy matrix, significantly enriched in tungsten and molybdenum. In addition, there
is a change in the type of vanadium carbides from Me,C to VC, accompanied by a significant decrease in the amount
of molybdenum and tungsten in it. Using the Thixomet image analysis program, it was determined that the number
of grains of “heavy” MesC carbides in terms of volume decreased by 1.30—1.58 times, depending on the distance
from the point of interest to the irradiation place of the sample. At the same time, the average size and direction
(anisotropy) of the material grains has not changed. The results of X-ray phase analysis showed that after treatment,
the number of main phases of the samples remained practically unchanged in distribution, but there was an increase
in the responses intensity. Based on the above, the change in the structure defectiveness was determined using the
example of dislocation density. The results of abrasive wear tests showed that there is an increase in the wear re-
sistance of irradiated samples by 1.58—2.48 times, depending on the distance from the point of interest to the irradi-
ation place of the sample. In this case, the value of the greatest wear resistance (2.48 times) is achieved with the
greatest microstructure changes and structure defectiveness, which corresponds to the distance from the point of
interest to the irradiation place of the sample equal to 20 millimeters. The obtained results allow us to recommend
the use of the microstructural analysis method for assigning optimal modes of laser hardening of materials.

Keywords: wear resistance, hardening, laser, cutting tools, high-speed steel, abrasive wear, shock wave, mi-
crostructural analysis, X-ray diffraction analysis, X-ray phase analysis.
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