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Abstract. The way of solving the problem of surface wearpobducts from cast iron due to
development of technological processes of its gtieming treatment is offered in this article.
Results of researches on thermochemical treatniaratsd iron of grades EN-GJL-250 and EN-GJL-
600-3 are presented. Production of hardened sulégees is achieved by purposeful formation of
preset structural state of metal, i.e. by modifarat
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AHHOTauusA. B cTarbe mpemnaraercs BapuaHT pelIeHHs MPOOIEMBI U3HOCA TIOBEPXHOCTH U3JEITAN
W3 YyryHa 3a cYeT pa3pabOTKH TEXHOJOTHMYECKHX IIPOIECCOB €€ YMPOUHSIoNmeH 00paboTKH.
IIpencraBneHsl pe3ynbTaThl HCCICIOBAHWN MO XHMHKO-TEPMHUYECKONH 00pabOTKe YyryHa Mapok
CY25 wu BY60. IloiaydyeHne YHOPOYHEHHBIX IMOBEPXHOCTHBIX CIIOEB TOCTHTACTCS ITyTEM
IeJICHANIPABICHHOTO (OPMHUPOBAHUS 33/JJaHHOTO CTPYKTYPHOTO COCTOSIHHS MeETajia, TO €cCTb,
MOJU(PHUIIPOBAHUEM.

The issues of reliability prediction of mechaniesgineering products and
research of technologies that allow to carry outdemn modernization of
production [1-3] become particularly relevant i ttontext of globalization of the
world market. One of the key points is the develepmand application of
innovative approaches to reducing the number dfirizs arising from the use of
products. The main cause of failure is often thamad the main elements of the
structure, which is important to prevent during tperation of the equipment [4,
5]. In most cases, the problem of increased wasesfrom the fact that the work-
piece surface is subjected to contact loads and #uffered corrosion. In this
regard, increased attention is paid to issues dase engineering, which implies
obtaining fundamentally new materials with a spediflevel of properties [6-9].
One of the effective methods of improving operadioresistance is application of
carbide and carbonitride chromium-based coatingshenworking surface of the
parts [10-12]. The most promising methods of maddythe surface of cast iron
products has been investigated, namely carbomigidi

Laboratory researches on carbonitriding of samfstas gray iron and high-
grade cast iron (EN-GJL-250 and EN-GJL-600-3) edrout in the molten salts of
potassium cyanat€CNO (85%) and potasi>CO3 (15%) at temperatures of 550-
57FC. Hold time was varied in the range of 1-7 houkstypical view of the
microstructure on the surface of the cast iron dasnpfter carbonitriding is in
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Figure 1, which shows that there is a dark zonethensurface followed by a
nonerodible layer having an interface with the matéraphite inclusions penetrate
the entire diffusion layer and extend to the swafac

During the study, it was found that carbonitridipgbcess regimes mainly
affect the quantitative phase ratio in the surfeger without changing its phase
composition (table 1).

a) b)
Fig. 1. Microstructure of cast iron EN-GJL-25) and EN-GJL-600-3)

Tab. 1. Effect of carbonitriding process duratiam @epth and quantitative
ratio of phases in the surface layer

Pig iron | Duration of carbonitriding Theoretical| Fractional phase content, %
grade process, hours throat, mkm FeO, | FeN |Feg(NC)
EN-GJL- 3 12,4 7 46 47
600-3 7 20,3 34 26 40
EN-GJL- 3 10,9 18 18 64
250 7 14,0 48 22 30

Examination of samples carried out on the standvedathat in comparison
with the initial state wear resistance of samplesnf cast iron EN-GJL-250
increased in 2,2 and from cast iron EN-GJL-600#3 3-times.

Experimental-industrial tests of cast iron produ@ts example, parts of
homogenizer pumps) after carbonitriding allowed dtate increase of wear
resistance of its surface by 2-4 times.

References
1. Vodolazskaya N. Types and ways of modernizationaircontext of the
international experience // Virtual Economics. Val. 2(1). London, 2019.
P.81-93.
2. Vodolazskaya N.V., Minasyan A.G., Sharaya O.A. Toissue of increase in
operational reliability of some types of the indiagtequipment // Bulletin of

34



10.

11.

12.

JARITS. 2020. Issue 18

Donbass state machine-building academy. — KramatbDidMA, 2017. —P.48-
53.

Vodolazskaya N. To a question of providing a susthie development of
regional production systems of various level // Blgmca Europejka.Ne 8
(15). Warszawa, Polsk&016.P. 64-70.

Lebedev A.T., Pavlyuk R.V., Zaharin A.V. et al. &stigation of emerging
failures between main systems of grain combinetemne of their elimination //
Technical service of machines. 20M9.3 (136). P. 33-39.

Mar'in N.A., Pavlyuk R.V., SHumskij A. Impact of wing sets wear on the
quality of operation of saw seedlings dependingtlogir operating time //
Achievements of agribusiness science and technol@a@$5. Vol. 29.Ne9.
P.72-76.

SharayaO.A., Vodolazskaya N.V. Technological aspects of suaféayer of
agricultural machines parts // Innovations in agrarand industrial complex:
problems and prospects. 20M.3 (23). P. 82-92.

Sharaya O.A., Vodolazskaya N.V, Hardening of details of the d®lo
equipment, Integration of science, education anaddyction — a basis of
implementation of the Plan of the nation. — KaratganPubl. house of
KARGTU, 2017. — P. 96-98.

Kvon S.S. Effect of inoculants introducing on imyray ingot structure / S.S.
Kvon, V.Y. Kulikov, Y.P. Shcherbakova, S.K. ArinoviaMetallurgija (Zagreb,
Croatia). 2019. Vol. 58Ye 3-4. — P. 315-318.

Patuk Ya.L. Improvement of wear resistance of wagksurfaces of machine
parts by modification of their surface layer // Ywufarmers of Stavropol —
Stavropol:AGRUS, 2017. — P. 114-116.

Sharaya O.A., Vodolazskaya N.V Cast iron hardening by diffesiv
metallization. // Innovations in agrarian and ina$ complex: problems and
prospects. 2018. P. 68-77.

Kvon S.S., Kulikov V.Y., Filippova T.S. et al. Ugirhigh-chromium iron as
material for production of the equipping componewtfs mine shafts //
Metalurgija (Zagreb, Croatia). 2016. Vol. 3&.2. P. 206-208.

Vodolazskaya N., Sharaya O. Modifying of the Swefat Products from Cast
Iron as the Element of Production ModernizatiorSalid State Phenomena.
Vol. 299. Trans Tech Publications, Ltd., Jan. 202&88-593.

Cnmcox aurepatypsl
Vodolazskaya N. Types and ways of modernizationaircontext of the
international experience // Virtual Economics. Val. 2(1). London, 2019.
P.81-93.
Bononasckas H. B., Munacau A. T'., lapas O. A. K Bomnpocy noBblIlIEHUS
BKCHHyaTaHHOHHOﬁ HaOCXHOCTHU HEKOTOPBIX BUI0B IMPOMBIIIJIEHHOT'O
obopynosanus // Bicauk JloHOACHKOI epkaBHOI MAIIMHOOYMIBHOT akaaemii. —
Kpamaropcek: JI/IMA, Nel (40). 2017C. 48-53.

35



10.

11.

12.

Vodolazskaya N. To a question of providing a susthie development of
regional production systems of various level // \dlgmca Euopejka. Ne 8
(15). Warszawa, Polsk&016.P. 64-70.

Jlebene A.T., IlaBmwox P.B., 3axapun A.B. u gap. WccrenoBanue
BO3HUKAIOIIHUX OTKA30B MEXJIy OCHOBHBIMH CHCTEMaMH 3€pPHOYOOpPOUHBIX
KOMOaifHOB M BpeMeHU ux ycrpaHenus // Texuuueckuii cepBuc mammH. 2019.
Ne 3 (136).C. 33-39.

Mapwsun H.A., [laBmok P.B., llymckuit A.C. Biusinue n3Hoca BBICEBAIOIINX
KOMIUIEKTOB Ha KaueCcTBO pabOThI MPOMANIHBIX CESUIOK B 3aBUCHUMOCTH OT UX
Hapabotku // loctrxenus Hayku u Texauku AITK. 2015.T. 29.Ne 9. C. 72-76.
[Tapas O.A., Bogonasckas H.B. Texnonornueckre acnekTbl MOIUGUITAPOBAHUS
MIOBEPXHOCTHOTO CJIOS JeTalIei CebCKOXO03siCTBeHHBIX MaiuH // IHHOBanuu B
ATIK: mpo6aemsr u nepenextuBbl. 2019.Ne3(23).C.82-92.

lapast O.A., Bononasckas H.B. Ynpounenue neraneit MonensHoi ocHacTky //
WuTerpanus Hayku, oOpa3oBaHHS M TMPOHU3BOJACTBA — OCHOBA pealld3allu
[Mnana nanuu. Y. 4. —Kaparanga: Kapl'TV, 2017. -C. 96-98.

Kvon S.S. Effect of inoculants introducing on imyirgy ingot structure / S.S.
Kvon, V.Y. Kulikov, Y.P. Shcherbakova, S.K. Arino¥laMetallurgija (Zagreb,
Croatia). 2019. Vol. 58Ye 3-4. — P. 315-318.

IMatyk S1.JI. [loBbllIeHnE M3HOCOCTOMKOCTH pabouux MOBEPXHOCTEW HeTanein
MaluH MojuduKaield MX TOBEpXHOCTHOro ciosi // Momoasie arpapuu
Craspononss. —Craspomnons: AI'PYC, 2017. -C. 114-116.

[Mapas O.A., Bomomasckas H. B. VYmpounenme uyryna muddy3noHHOMA
merauzanuei // ManoBanuu B AIIK: npoGiemsl u nepcrnextiBbl. 2018.Nel.
C. 68-77.

Kvon S.S., Kulikov V.Y., Filippova T.S. et al. Ugirhigh-chromium iron as
material for production of the equipping componemfs mine shafts //
Metalurgija (Zagreb, Croatia). 2016. Vol. 3&.2. P. 206-208.

Vodolazskaya N., Sharaya O. Modifying of the Sugfa¢ Products from Cast
Iron as the Element of Production Modernizatioralid State Phenomena.
Vol. 299. Trans Tech Publications, Ltd., Jan. 202(88-593.

Bomonasckas Hatanusa Baragmmuposna — Vodolazskaya Nataliia VIadimirovna —
KaHIUJIAT TCXHUYECKUX HAYK, JOLCHT, JIOICHT candidate of technical sciences, associate
Kagenpbl «IeXHUYECKOH MEXaHUKU U professor of Department of Technical
KOHCTPYHMPOBaHHS MAIH», VNV26@bk.ru Mechanics and Machinery Design,

vnv26@bk.ru

Hlapas Oabra AjeKcaHAPOBHA, KaHIUIAT Sharaya Olga Alexandrovna — candidate of
TEXHUYECKHMX HAYK, JOLEHT, JOLUEHT Kadeaphl technical sciences, associate professor of
«TexHMYeCKOM MEXaHUKH U KoHCTpyrpoBanus | Department of Technical Mechanics and

Mmamue», sharay6l@mail.ru Machinery Design, sharay61@mail.ru
Benropoackuii rocynapcTBEHHbIM arpapHbIi Belgorod State Agricultural University named
yuuBepcureT umenu B 4. Topuna, 1. Benropon, | after V.Ya. Gorin, Belgorod, Russia
Poccust

Received 28.01.2020

36



