Yupexaenue o0pa3oBaHUs
«bapaHOBUUCKHNA rOCYIapCTBEHHBIN YHUBEPCUTET

Becmuur bapTV

EskexkBapTajbHbIii HAYYHO-TIPAKTHYECKUH KyPHAJI

Wznaércs ¢ mapra 2013 . Brimyck 7, utons, 2019. Cepus «TexHuueckne HayKn»

Yupeoumensw: yapexaenne obpazoBanus «bapaHOBHUCKHUI rOCYAapCTBEHHBIH YHUBEPCUTETY.

PEJAKIIUOHHAS KOJUIEI'USL

Inagnuiii pedaxmop scypruana Koaypkxo Bacummii ViBaHOBHY, TOKTOpP CEIBCKOXO3HCTBEHHBIX HAyK, Mpodeccop, akaJeMuK
Benopycckolf MHXKEHEpHOH akameMHH, akaJeMHK MeXIyHapoIHOH akaJeMHUH TEeXHHYECKOTOo o0pa3oBaHMS, akaJeMUK Mexmy-
HApOJHON aKaJeMUH HayK NeJarorudeckoro oOpa3oBaHuUs, aKaJeMHK AKaJeMHH 3KOHOMUYECKUX HAayK YKpauHbI, 3acCiyKeHHBII
pabotHuk oOpaszoBanus PecnyOnuku bemapych, pexrop yupexneHus obpasoBaHus «bapaHOBHUCKHII rocylapCTBEHHBIH yHUBEp-
curet» (bapanosuun, Pecriyonuka benapycs).

3amecmumens enasnozco pedaxmopa ocyprara Knnmyk Brnagummp BrnaamMmumpoBuY, KaHAMIAT 5KOHOMHYECKHMX HAYK,
JIOIIEHT, IPOPEKTOP IO HAay4HOH padoTe yupexxneHus obpasoBanns «bapaHoBruckuii rocynapcTBeHHEIH yHuBepcuTeT» (bapaHosuun,
Pecny6imka Benapycs).

PEJAKIIMOHHAS KOJUIET'USI CEPUA
I'naBHBIi pegakTop cepuu

AmudanoB Anekcanap Buxroposuu, maypear ['ocymapcTBeHHoi mnpemun Pecnybmuku benmapych B o6iactn Hayku
Y TEXHHKH, TOKTOpP TEXHUYECKUX HayK, mpodeccop, mpodeccop Kadeapsl 000pyA0BaHUS U aBTOMATH3ALMH MPOU3BOCTBA YUPEKIACHUS
obpazoBanus «bapaHoBHUCKHUil rocynapcTBeHHbIH yHuBepcuteT» (bapanosuun, Pecriy6nuka benapycs).

OTBeTCTBEHHBIN CeKpeTapb cepuu

T'opbau FOmust EBrenbeBHa, crapiuuii nmpernogaBatens kadeapbl HHOOPMALMOHHBIX TEXHOJIOTHH U (HH3UKO-MaTeMaTHIECKUX
JMCLMIUIMH MHXKEHEPHOro (akysbTera yupexaeHus odpasoBanus «bapaHOBHUCKMiI rocynapcTBeHHbIH yHuBepeuter» (bapanoBnuw,
Pecny6nmka benapycs).

PenaKTop TEKCTOB HA AHIVIUIICKOM fI3bIKE

IMunrora Mpuna BsiuecnaBoBHa, KaHIUAAT MEAArOrMUECKHX HAayK, TOLEHT, IOUEHT Kadeapsl NpodecCHOHaTbHOM HHOS3BIYHOM
MIOATOTOBKH y4pexieHust oopa3oBanus «bapanoBudckuii rocynapcTsennslii ynusepcurer» (bapanosuun, Pecrrybnuka benapycs).

TaBpunienss Auzpeit KoHcTaHTHHOBHY (0omeemcmeennvlii 3a Hanpaeienue «Mawunocmpoenue u MAuUHOBEOeHUEeY),
KaHIUJaT TEXHUUECKNX HayK, JOIEHT, 3aBeIYIOIMH Kadeapoll TEXHHIECKOTo 00ECIeUeHHs! CeTbCKOXO03SHCTBEHHOTO MPON3BOI-
CTBa M arpoHOMHHM HH)XXEHEPHOTO (aKylIbTeTa ydpexIeHHs oOpasoBaHus «bapaHOBHUCKHII TOCyHapCTBEHHBIH YHHUBEPCUTET»
(bapanoBuun, Pecmybnuka benapycs).

Jy6ens Urops BuxropoBuu (omeemcmeennuiii 3a nanpasnenue «lIpoyeccel u Mauiunvl azpOUHICEHEPHLIX CUCIEMY),
KaHIUJaT TEXHUUECKUX HayK, JOIEHT Kadeapbl TEXHUUECKOT0 00eCIeYeH s CETbCKOX03HCTBEHHOTO IIPON3BOJICTBA U arPOHOMHHU
HHKEHEpHOTOo (akysbTeTa, JeKaH (akynbTeTa MOBY30BCKOI IOATOTOBKH yupexaeHHs oOpaszoBanusi «bapaHoBHuckuil rocynap-
cTBeHHBIN yHUBepcuteT» (bapanosnun, Pecriybinka Benapycs).

Anvnckosnu ['ennannit MocnpoBuy, kKaHIUIAT TEXHUNIECKUX HAYK, JIOLEHT, JIOLUEHT Kadeapsl TEXHOJIOTHI U OpraHnu3aluy
TEXHHYECKOTO CEepBHCAa YUPEXKICHUs o00pa3oBaHUs «benopycCKuil ToCyAapCTBEHHBIN arpapHbIii TEXHHYECKUH YHHBEPCHTET)
(MuHck, Pecniy6iika benapycs).

Benprii Anexceit Bragumuposuy, wieH-koppecnioHaeHT HammoHansHO# akanemun Hayk bemapycu, TOKTOp TEXHHYECKUX
HayK, podeccop, 3aMeCcTUTENb AUPEKTOpa IO HaydyHOH paboTe ['ocy1apCTBEHHOTO HAYYHOTO YUpEeKICHUS «DU3NKO-TeXHIYESCKHN
nHCTUTYT HanmonansHo# akanemun Hayk bemapycm» (Munck, Pecniyonmka benapycs).

l'opauenko Anaronuii Mnnapuonosuu, akagemMuk HanuonaneHOH akagemuu Hayk benmapycu, JOKTOp TEXHHYECKHX HayK,
npodeccop, TIaBHBIM HAyYHBIH COTPYIHHK ['0CymapCcTBEHHOro HaydHOTrO yupexaeHus «Du3nko-TexHHdecKuid MHCTUTYT Harwo-
HaJIbHOH akasemuu Hayk bemapycm» (Munck, Pecrry6nika Benapycs).

JesoitHo Omner I'eoprueBud, MOKTOp TEXHMYECKHX HayK, Hpodeccop, 3aBeAyIOIINH HaydHO-HCCIIENOBATENECKOH WHHO-
BaIlMOHHOH J1ab0opaTopHel MIa3MEeHHBIX U JIa3epHBIX TeXHOIOTHH (umana benopycckoro HaIMOHATPHOTO TEXHUIECKOTO YHUBEPCH-
teta «HayuHo-uccnenoBarenbekas 4actb» (MuHck, PecryOnuka benapycs).



Jpemyk Brmamumup AnexceeBHd, KaHIUIAT TEXHUYECKMX HAyK, [OIEHT Kadeapsl TEXHHYECKOro oOecredeHHs
CEIbCKOXO035HCTBEHHOTO TPOU3BOJACTBA U arpPOHOMMHU WHXKEHEPHOTo (akyibTeTa yupekaeHus oOpazoBaHus «bapaHoBHUCKHit
rocynapcTBeHHbIH yHuBepcurer» (bapanosuun, Pecrry6nuka benapycs).

HNBamxko Bukrop CepreeBuu, JOKTOp TEXHHYECKHX Hayk, npodeccop, npodeccop kadenpsl TEXHUUECKOH KCIUTyaTaluy
aBTOMOOMIIEH benopycckoro HalMOHAIBHOTO TeXHIUYecKoro yHuBepcutera (MuHnck, Pecirydnmka benapycs).

Kamyrun HOpnit KoHcTaHTHHOBHY, KaHANIAT TEXHUYECKUX HAYK, JOIEHT, JOIEHT Kadeaphl MAITMHOBEICHNS M TEXHIIECKOH
SKCIUTyaTallid aBTOMOOWIeH yupexaeHus: oOpa3oBaHus «['POJHEHCKHII TOCYHAapCTBEHHBINH yHHBepcuteT mMmeHH SIHkn Kynamen
(I'poxno, Pecrry6mka Benapycs).

Kapramresnu Araronmit HukonmaeBud, TOKTOp TEXHUYECKHX HayK, Ipodeccop, 3aBexyrommuii kadenpoil TpakTopoB, aBTOMOOHMIIEH
1 MaIluH U TpUpOJ000yCTpoiCTBa yupexkaeHus odpasoBanus «benopycckas rocynapctBeHHas opeHoB OKTsA0psCcKoii PeBomorm
u Tpynosoro Kpacuoro 3namenu cenbckoxo3siictBenHas akagemusd» (I'opku, Pecy6mka benmapycs).

KrnoukoB Anexcanap BukTopoBud, JOKTOp TEXHHYECKUX HayK, mpodeccop, npodeccop Kadeaprl ceabCKOXO03SHCTBEHHBIX
MalliH y4upexaeHus obpasoBanusa «bemopycckas rocymapcrBenHas opaeHoB Oxrsabpbckoin PeBomonuu u TpymoBoro Kpachoro
3HaMEHH celbCcKoXo3stiicTBeHHas akanaeMus» (I'opku, Pecriyonuka benapycs).

Kny6osnu Bnagumup BragnmupoBud, TOKTOp TEXHHYECKHX HayK, akajgeMuk HanmoHnanbHOH akagemuu Hayk bemapycw,
npodeccop, TIaBHBIA Hay4YHBIH COTPYIHUK ['ocymapcTBeHHOr0 Hay4HOTO yupexaeHus «Dun3uko-rexHndeckuit vHCTUTYT Harmo-
HaJIbHOHU akanemuu Hayk Bemapycn» (MuHck, Pecry6inka benapyces).

JlackoBuEB Anekcanzap [lerpoBud, TOKTOp TEXHUUECKUX HAyK, akaJeMHK HammonanmsHOH akagemMun Hayk bemapycw, akaneMuk-
ceKpeTaphb oT/AeNeHUs (PU3NKO-TeXHNIeCcKuX Hayk HanmonanpHo# akanemun Hayk benapycu (Munck, Pecniydmimka bBenapycs).

Tommno BsyecnaB AHaTonbeBHY, TOKTOP TEXHHYECKUX HAYK, mpodeccop, 3aBeayrommii kadheapoir 06pabOTKH METaIoB
naBneHreM beropycckoro HalMOHANBEHOTO TEXHUYECKOro yHuBepcureTa (MuHck, Pecrryonmka benapycs).

lener Banepuit KoncTanTHHOBUY, 4IeH-KOppecnoHAeHT HannonanpHO! akanemMuu Hayk benapycu, TOKTOp TEXHUYECKUX
HayK, npocgeccop, 3aBeAyomuil kaheapoil TEXHOJIOTHH MalInHOCTPOEHHS BeIopycckoro HaIOHAIBHOTO TEXHHYECKOTO YHUBEP-
cureta (MuHck, Peciyonuka benapycs).

Aodpec pedaxyuu:

yi1. Boiikosa, 21, 225404 r. bapanosu4m.
Tenedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

THoonucnvie unoexcer: 00993 — st UHIMBHUAYATBHBIX MOANHCYUKOB; 009932 — uist OpraHu3aryii.

CBUIETEILCTBO O PETHCTPALMH CPEACTB MaccoBoi mHpopmamuu Ne 1533 ot 30.07.2012, BeimanHoe MUHHCTEpPCTBOM
unpopmarmu Pecriybnuku benapyce.

B coomsemcmeuu ¢ npuxazom Beicweti ammecmayuonnou komuccuu Pecnyonuxu benapyce om 21 aueaps 2015 2. Ne 16
HayuHo-npaxkmuyeckutl scypran «Becmuux Bapl'Vy cepus « Texnuueckue nayxkuy exnouén 6 Ilepeuenv nayunvix uzoanuii Pecnyonuxu
FBenapycw ons onybnuxosanus pezynsmamos OuccepmayuOHHbIX UCCIe008aHUL NO MEXHUYECKUM HAYKAM

Hayuno-npaxmuueckuii scypnan «Becmuux bapl'Vy» exmouén ¢ PUHL] (Poccutickuil uHOeKe HAy4YHO20 Yumupoeanust), TuyeH-
3uoHHblll doeosop Ne 06-1/2016.

H3z0amensv: yupexaenue o0pazoBaHus «bapaHOBUUCKUI TOCYAapCTBEHHBIA YHUBEPCUTETY.
Brxoaut Ha pycckoM, 6EIOpYCCKOM M aHTITHHCKOM SI3BIKAX.

XKypnan pacnpoctpansiercs Ha Tepputopun Pecryouku benapycs.

3asedyrowuil peoaxyuonno-uzdamenwvckoii epynnotii C. A. bepe3nrox
Texnuueckuii pedaxmop E. W. bepe3na

Komnvromepnas eépcmra C. A. bepe3Hiok

Koppexmop C. A. bepesnrox

Moxamucano B meuats 14.06.2019. dopmar 60 x 84Y/s. Bymara kcepokcHas. Ileuats uudposas. Fapuurypa Taiime. Yen. mew. m. 12,75,
Vu.-u3n. . 8,10. Tupax 75 sk3. 3aka3

Ilena cBobOaHAs.

Tonurpaduyeckoe ncnonneHue: I'popHeHckoe obnacTHOe yHuTapHOe mnonurpadudeckoe npeanpustiue «CIOHUMCKas TUrorpadus.
CBHUJIETENBCTBO O TOCYJAPCTBEHHON DPETHCTPALMU H3[ATels, H3TOTOBUTENS, PACIpPOCTPAHHUTENs HedaTHeIX m3maHui Ne 1/203 or 07.03.2014,
Ne 2 ot 25.02.2014.

Anpec: yn. Xmonuna, 16, 231800 Cionum, I'ponnenckas o6

© Bapl'y, 2019



YcraHnoBa amgykarpli
«bapanaginki m3spKayHEI YHIBEPCITITY

BecuiK, bapDY

].HTOKBapTaJ'Ibel HAaBYKOBaA-NIPAKTbIYHbI yacormic

Brimaera 3 cakasika 2013 T. Beinyck 7, uspBensb, 2019. Ceppist «ToXHIUHBIS HABYKi»

3acnasanvuik: ycraHoa anykansli «bapaHaBilki A3spKayHbl YHIBEPCITITY.

POJIAKITBIMHAS KAJIET TS

Tanoyuel paoaxmap uaconica Kauypka Bacinp IBaHaBiu, JOKTap cejbckaracmagapublx HaByK, npadecap, akaadMik
Benapyckaii imKbIHEpHal akagdMii, akagdMik MikHapoaHai akagdMil TOXHIYHAH agykaipbl, akamdMik MikHapoaHail akamdMii
HaBYK IeJarariuHail agykaipli, akagdMik AKaadMii dKaHaMiuyHbIX HaBYK YKpaiHbl, 3aciyxaHbl pabOTHIK amykaupli PacmyGumiki
Benapycs, pakrap ycraHoBHI amykarsl «bapanasinki q3spxxayHs! yHiBepciTaT) (bapanasiusl, Pacmy6itika benapycs).

Hamecnix eanoynaca padakmapa uaconica Kiimyk Ynamsimip Ymapzimipasid, KaHIbIAT dKaHAMIYHBIX HaBYK, JaldHT,
TpapaoKTap Ia HaByKoBail paborie ycTaHOBHI axykansl «bapanaBinki a3spkayHel yHiBepciTaT) (bapanasiusl, Pacy6mika bemapycs).

POJAKIBIAHASA KAJIET'ISI CEPBII
I'asnoynbl pagakrap cepbli

Aunidanay Anskcannp Bikrapasiu, maypoar [[3spxaynait npamii Pacry6niki Benapycs y ramine HaByki 1 TOXHIKi, JOKTap
TIXHIYHBIX HaBYK, Ipadecap, npadecap xadeapbl abcTaasBaHHS 1 ajTaMaThI3albli BRHITBOPYACI YCTaHOBHI axyKansli «bapanaBinki
I3ApKayHbl YHiBepciToT» (bapanasiusl, Pacy6Omika benapycs).

ANKa3HBI caKkpaTap cepbli

Top6au HOmnist SIyrenveyHa, crapuibl BEIKIAIUbIK Kadeaps! iHGapManbliHBIX TIXHAIOTIH 1 (i3ika-MaTIMATBIYHBIX ABICIBILIIH
ImKbIHEepHara (akyybTaTa YcTaHoBHI aykaneli «bapanasilki a3spkayHel YHiBepciToT» (bapanasiusl, Pacry6iika bemapycs).

Panakrap TKcTay Ha aHraiiickaii MoBe

[Mintora IpeiHa BsuacnaBayna, KaHOBIAAT MEAarariyHbIX HaBYK, NAIPHT, AAIPHT Kadenpsl npadeciiiHail iHIIaMOYHaH
MaJPBIXTOYKI YcTaHOBHI anykansli «bapanaBilki 13spxayHsl yHiBepciTaT» (bapanasiubl, PacmyGuika Benapycs).

laypeiienss Aunpait Kaucraiinasiu (adkaszubl 3a Hanpamax «Mawwvinabyoasanhe i MAubIHAZHAYCMEA»), KaHAbIIAT
TOXHIYHBIX HaBYK, MJAldHT, 3araadblk Kadeapbl TOXHIUHAra 3a0ecIsTudHHS CcelibcKaracrajapyail BbITBOpYacli i arpaHomii
iHKbIHEpHara (axkyinbTITa YCTaHOBHI anyKalsli «bapaHaBilki 13spxayHsl yHiBepciTaT» (bapanasiubl, Paciy6iika Benapycs).

Hy6ens Irap Bikrapasiu (adkaszusr 3a Hanpamak «IIpayscel i MaublHbl A2PATHIHCHIHEPHBIX CICMAMY), KAaHIBIIAT TIXHIYHBIX
HaBYK, JAIPHT Kadeapsl TOXHIUYHAra 3a0eCIUdHHS CelbCKaracrmagapyail BBITBOPUACIHI 1 arpaHoMii iHKBIHEpHara (akyiabToTa,
IPKaH (aKyIbTITa JaBy3aycKail NaIpbIXTOYKiI YCcTaHOBBI anykampeli «bapaHaBinki n3spxkayHel YHiBepciTdaT» (bapaHaiubl,
Pacmy6mika bemapycs).

AmnickoBiu ['enan3p locidapiu, KaHIBIIAT TIXHIYHBIX HABYK, JAIPHT, JAIPHT KadeAphl TOXHAIOTII 1 apraHi3anbli TIXHIYHAra
cepBicy ycTaHOBBI anyKansli «benapycki A3sip>kayHbl arpapHbl TAXHIYHBI YHiBepciTIT» (MiHck, Pacry6nika benapycs).

Bensl Ansikceit Ynansimipasi, dieH-kapacnanadHT HarpisiHanbsHall akanpmii HaByk benmapyci, ZJokTap TOXHIUHBIX HaBYK,
mpadecap, HaMeCHIK JIBIpIKTapa Ma HaByKoBail paborie [I3spkayHaii HaBykoBall ycTaHOBBI «®i3iKa-TIXHIUHBI IHCTBHITYT
HaupistHanpHait akagamii HaByk bemapyci» (Minck, Paciy6rika benapycs).

lapnzienka Awnaromiit Imapri€HaBiu, akampmik HanpisHanbHail akamdmii HaByK benapyci, HOKTap TIXHIYHBIX HAaBYK,
mpadecap, TaJOyHBI HABYKOBHI cympaunoyHIK [I3spkayHail HaBykoBall ycTaHOBHI «®Di3ika-TOXHIYHBI IHCTHITYT HambisHanbHai
akampMii HaByk bemapyci» (Minck, Paciyonika Benapycs).

3siBoitna Aumer [eoprieBiu, mOKTap TIXHIUHBIX HaByK, npadecap, 3aramusik HaBykoBa-jacnenquail iHaBarbliiHan
nabapaTophli IJIa3MEHHBIX 1 J1a3epHBIX TAXHANOTIH ¢inmisiia benapyckara HaipisiHaNbHara TIXHiYHara yHiepcitata «HaBykosa-
naciendast yactka» (MiHck, PacnyGiika benapycs).

Jpamyk VYnamsiMmip AJsikceeBid, KaHABIAAT TIXHIYHBIX HAaBYK, NALPHT, JAIPHT Kadenpbl TOXHIUHAra 3a0ecrsydHHS
ceNbcKaracragapyaii BBITBOpYACHi 1 arpaHoMii ycTaHOBBI anykanpli «bapaHaBinki n3spkayHbl YHiBepciTaT» (BapanaBidbl,
Pacmy6umika bemapycs).

IBamka Bikrap CspreeBidy, IOKTap TIXHIUYHBIX HaBYyK, mpadecap, mpadecap Kadeapsl TIXHIYHAW SKCILTyaTalbli
ayramabinsay benapyckara HalpIsTHaNbHAara ToXHiYHAra yHiBepciTaTa (MiHCK, Pacmybimika benapycs).



Kanyrin IOpsrit Kancranninagiu, KaHABIIAT TOXHIYHBIX HAaBYK, JAlPHT, JAIPHT KadeApbl MaIIbIHA3HAYCTBA 1 TOXHIYHAKN
JKCIUTyaTalbli ayTaMabiysly ycTaHOBBI agykaibli «'poa3eHcki m3spxkaynsl yHiBepciTdT iMs Suki Kymansy (I'poana, PacnyOmika
benapycs).

Kapranmeiu Anaroniii Mikanaeiu, JOKTap TOXHIYHBIX HaBYK, mpadecap, 3araguslk Kadeapsl Tpaktapay, ayTamabimsy
i MamiblH U TIPBIPOJAyaajKaBaHHS YCTaHOBBI aaykaibl «bemapyckas msspikaynas opmdnay Kacrtperuninkait Pasamronsri
i [Iparoynara Usipsonara Crisira censckaracnagapdas akamdmis» (Iopki, Paciry6iika benmapycs).

Knaukoy Anskcanap Bikrapasiu, JOKTap TOXHIUHBIX HaBYK, mpadecap, mpadecap Kadeapsl celbcKaracraapublx MaIiblH
ycraHOBBI anykansli «bemapyckas mzspikayHas opmadHay Kactperaninkait Posamromeri i IIpamoymara YsipBonara Crpsira
cenbckaractagapyas akagmis» (Fopki, Pacmy6utika benapycs).

Kny6osiu VYnamsimip YnamsimipaBidy, HOKTap TIXHIYHBIX HaBYK, mpadecap, akamdMik HarpliHanpHall axkamdMii HaByK
Benapyci, 3aragusik nabapaTopsli IulacThlYHAcLi bemapyckara HaupliHajdbHara ToXHiYHara YHiBepcitata (MiHck, Pacmy6mika
Benapycs).

Jlackayuéy Ansxcannp I1aTpoBid, HOKTap TOXHIYHBIX HAaBYK, akagdMik HaupisnanpHail akagdMii HaByk bemapyci, akagomik-
cakpatap aJI3suIeHHs (i3ika-ToXHIYHBIX HaByK HanpiiHansHai akamoMii HaByk benapyci (Minck, Pacy6nika benmapycs).

Tawmina Bsuacnay AHaTonbeBid, JOKTap TOXHIYHBIX HAaBYK, NALPHT, IbIpAKTap J[3sprkayHail HaByKoBail ycraHOBEI «Di3ika-
TOXHIUHBI IHCTHITYT HarpisiHanbpHal akaadMmii HaByk benapyci» (Minck, PaciyGitika Benapyce).

HIsner Banepsiii Kancranminasiu, wieH-kapscraHadHT HarplsHaneHail akampmii HaByk bemapyci, DOKTap TIXHIYHBIX
HaByK, mpadecap, 3aragdslk Kadeapbl TOXHaIOrii MambiHaOynaBaHHA bemapyckara HalpliHaIbHAara TIXHIYHAara yHiBepciTaTa
(Minck, Pacybmika bemapycs).

Aodpac padakyuli:

Bya. Boiikaga, 21, 225404 r. bapaHagBiusbl.
Tanedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

Haonicuvis indsxcer: 00993 — s iHABIBIAyanbHBIX nagmicusikay; 009932 — nsis apraHizarblid.

ITacBemuanne a6 paricrparsl cponkay MacaBail iHpapmarsi Ne 1533 ag 30.07.2012, Berman3enae MiHicTaperBaM iHbap-
maripli Paciy6miki benapycs.

YV aonaseonacyi 3 3aeadam Bvuusiiwai amacmayviinail kamicii Pacnyonixi Benapyce ao 21 cmyoszens 2015 2. Ne 16
Hagykosa-npakmoiunbl uaconic «Becuix bap/]Vy cepvia «Toxuiunvia nagykiy ykmouanvl y Ilepanix Hagykovix 6blOAHHAY
Pacnybniki Benapycy 0asa any6nikaganHs 6bIHIKAY OblCepMAaybIiHbIX 0ACIe0A8AHHAY NA MIXHIUHLIX HABYKAX (MAWbIHAOYOasanHe
i MAWILIHAZHAYCMEA,; NPAYICHL | MAULLIHBL ASPATHIHCHIHEPHBIX CICIMAM).

Hasyxrosa-npaxmuiunsr uaconic «Becnix Bap/V» yxmouaner y PIHL] (Paciticki iHOIKC HA8YK08a2a yblMAasaHHsa),
niyou3iinel dazasop Ne 06-01/2016.

Bwioasey: ycranosa agyxkarpli «bapanaBirki q3spikayHbl YHIBEPCITITY.
Brixomzins Ha pyckaii, Oemapyckaii 1 aHriiiickaif MoBax.

Yacomic pacnaycromkpaeniia Ha TIpbITOpbI Pacny6uiki bernapycs.

3azaouwik paoaxywiiina-geioageykaii epyner C. A. bepaszHiok
Toxniunvl paoakmap A. 1. bsapasia

Kamn rtomapnas eépcmka C. A. bepasHiok

Kapoxmap C. A. bepasurok

Maamicana na apyky 14.06.2019. ®apmar 60 x 84 Yp. IManepa kcepakcas. JIpyk jiuGasbl. [aprirypa Taiimc. YM. apyk. apk. 12,75.
Vn.-ein. apk. 8,10. Teipax 75 3k3. 3aka3
Kot cBaboHbI.
Tanirpadiunae BoixaHanue: ['poxsenckae abmacHoe yHiTapHae manirpadiunae npaanpsieMcTa «CrnoHiMcKas Teimarpadis». [lacsequanue
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Texnuueckue Hayku Brimyck 7/2019

VK 621.9048.7+621.78

B. H. Anexnouu, A. B. Annpanos, A. M. MuiaokoBa, O. A. TorkaueBa
TocynapcTBeHHOE Hay4YHOE yupexaeHne « DU3HKO-TeXHUIeCKH MHCTUTYT HarmoHanbpHO# akagemun Hayk bemapycuy,
yi. Kynpesuua, 10, 220141 Munck, Pecniy6iuka benapycs, +375 (29) 352 71 81, alifanov_aav@mail.ru

PAZPABOTKA HAIIJIABOYHOI'O IINTASBMOTPOHA, PABOTAIOIIEI'O
HA TOCTOAHHO-UMITYJIBCHOM HANIPAKEHUN

Pa3paboTan HajgeKHBIA B IKCIUIyaTallMd IIa3MOTPOH, OCHAIICHHBIH MOJCPHU3UPOBAHHBIM IOPOIIKOBBIM
MUTATeNIeM, JJIsi OCYIIECTBIICHHS IUIA3MCHHON HAIUIABKU HM3HOCOCTOWKHMX MATEPHAajOB C HKCIOJIb30BAHUEM JIJIS
MUTAHUS TIA3MOTPOHA MMOCTOSIHHO-UMITYJIbCHOTO HATIPSIKCHHUS.

Oco00CHHOCTBIO pa3pabOTaHHON KOHCTPYKIUU IIA3MOTPOHA SBJISIETCS TO, YTO MUTATENb MOXKET OCYIIECTBIIATh
0J1a4Yy TOPOIITKA K IIa3MOTPOHY WM B TIOCTOSIHHOM PEXKUME, UITH B UMITYJILCHOM PEKHME OIPEACTICHHBIMH MOPIUSIMH.
[ToCTOSTHHO-UMITYJIbCHBIN COCO0 HAHECEHUsI MOKPBITUH CHIKAET TEPMHUYCCKYIO HArPY3Ky Ha YIPOUYHAEMYIO JETalb,
MPU 3TOM YBEJIMYUBACTCS CKOPOCTh AU(PQY3UH HAIIABISIEMOT0 HW3HOCOCTOMKOTO MaTepHana, YToO I03BOJISIET OCY-
LIECTBISITh HAIUIABKY TOHKOCTEHHBIX JETalel 0e3 UX MPOILIaBICHHUS.

KaioueBble ciioBa: IUIa3MOTPOH; MOCTOSHHO-UMITYJIbCHOE HAMpPSDKEHHE, YIpOdYHsieMasl JeTallb; TerioBast
Harpyska.

Puc. 4. bubnuorp.: 4 Ha3B.

V. N. Alehnovich, A. V. Alifanov, A. M. Miliukova, O. A. Tolkachova
Physical-Technical Institute of the National Academy of Sciences of Belarus,
10 Kuprevich St., 220141, Minsk, Belarus, +375 (29) 352 71 81, alifanov_aav@mail.ru

DEVELOPMENT OF THE SUPPLY PLASMATRON WORKING
ON CONSTANT-PULSE VOLTAGE

A reliable-in-operation plasmatron and a powder feeder have been developed for carrying out plasma surfacing
of wear-resistant materials using a constant-pulsed voltage to power the plasmatron.

A specific feature of the developed plasmotron design is that the feeder can supply the powder to the plasmatron
either in a constant mode or in a pulsed mode in preset portions. The constant-pulse method of coating deposition
reduces the thermal stress on the article to be coated, and in this case the diffusion rate of the deposited wear-resistant
material increases, which allows surfacing of thin-walled parts without their melting.

Keywords: plasmatron, constant-pulsed voltage; the article to be coated, the thermal stress.

Fig. 4. Ref.; 4 titles.

BBenenne. Ananu3 KOHCTPYKIMHA M pabOTOCHOCOOHOCTH IIa3MOTPOHOB, M3TOTABIMBAEMBIX
B ['epmanum, Poccun u npyrux crpanax [1—3], mo3BomwI BBISIBUTh MX HEAOCTATKU M HAWTH IMYTH
YCOBEPIIIEHCTBOBAHUA. B 4aCTHOCTH, KOpITyCHasl I€Talb C BOJOOXJIAXKAAEMBIMH IOJIOCTSMU Y 3apy-
OeXHBIX IUIa3MOTPOHOB 4Yallle BCEro Hepa3OOpHash M peMOHTY He mouiexuT. [losromy, B ciydae
HapyILLIEHHs TEPMETUYHOCTH WITH JIEKTPUYECKON M30JALIMU MEXIY JIEKTPOiaMu, HE00X0JUMO TIPHOO-
peratb HOBBIM TIa3MOTpoH. [Ipemiaraemplii MOCTOSTHHO-UMITYJILCHBIM CIIOCOO HAaHECEHHs YIPOYHSIO-
IIMX NOKPBITUH MO3BOJIMT YMEHBIINTH TEPMUYECKYIO HATPY3Ky HA YIPOUHAEMYIO I€Tallb, YTO, COOTBET-
CTBEHHO, CBEJET K MUHUMYMY Je(pOpMAaIMOHHbIE KOPOOIEHHUs, BO3HUKAIOIINE ITPU 00paboTKe, U COo-
371aCT MPENOCHUIKY VTSl YBEMUUEHHS CKOPOCTH M ((dY3HN HAILIABIIIEMOIO H3HOCOCTOMKOr0 MaTepHaia.

Konctpykuus pazpabaTsiBaeMOro mia3MoTpOHa COCTOUT U3 OTACIBHBIX, IIOJHOCTBIO pa30u-
pacMBbIX AETaJICH ¢ BOBMOXKHOCTBIO MX 3aMEHBI, B TOM YHCJI€ N3HOUICHHON MTPOKJIAIKU MU U30JIs-
LIMOHHOM BCTaBKU. B Takoil KOHCTPYKIIMM BBILIEAIINE U3 CTPOsI, HAITPUMED, B PE3YJILTATE TEIIOBOIO
CTapeHUs, PE3UHOBBIC I€PMETU3MPYIOIIHE MPOKIAAKH U HM30JUPYIOIIME BCTABKM MOYKHO JIETKO
3aMEeHHUTh 0e3 ormaceHus: 6e3BO3BPATHOrO BBIXOJA IIa3MOTPOHA U3 cTposi. B pa3paboTaHHOM KOH-
CTPYKLHUH IIa3MOTPOHA JUIS U3TOTOBJICHUS T€PMETU3HPYIOIINX IPOKIAJ0K IPUMEHEHBI BBICOKO-

© Anexnosuu B. H., Aiuganos A. B., MurokoBa A. M., Tonkauesa O. A., 2019
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TEMIEpaTypHble CUJIMKOHOBBIE pPe3uHBI, (ToporacTbl. OCOOEHHOCTHIO JTaHHOM KOHCTPYKLUU
SIBJISIETCS. TO, YTO MUTATENb MOXKET OCYIIECTBISAThH M0JIayy MOPOIIKa K IJIA3MOTPOHY HIIA B MOCTO-
SIHHOM PeXHUME, WU B UMITYJIbCHOM PEXKUME OIpeAeICHHBIMU MOPIUSIMHU.

OcHoBHast yacTb. Pazpabomka koncmpykyuu pazoopnozo naamompona. B madoparopuu
00BEMHBIX TeTepOreHHbIX cucTeM PU3HKO-TEeXHHYECKOTo MHCTHTyTa HalumoHanbHOW akaneMuu
Hayk benapycu pa3paboTaH ¥ M3TOTOBIIEH IJIa3MOTPOH HA MOCTOSTHHO-UMITYJIECHOM HANPSKEHUU
JUISL HAIUTaBKU M3HOCOCTOMKHMX MOPOIIKOBBIX MaTepuasoB (pUCyHOK 1). B mia3zmMoTpoHe 3iaekTpu-
YecKash M3OJISIIUS MEXKIy aHOJOM W KaToAOM JOJDKHA BBIACPKUBATH UMITYJIBCHOE HAIPsDKCHUE
600 B, Tak kak HaJgM4Ke BHICOKOBOJBTHOTO MOJKUTA TUIA3MOTPOHA TPEOYET YCUICHHOW U30ISAIIUN
MEXIYy aHOJOM U KaTOJIOM.

KoHCTpyKIIHS MIa3MOTPOHA COCTOMT M3 OTACIBHBIX AcTajieh (cym. pUCYHOK 1), MOITHOCTBHIO
pa3zOupaeMbIX ¢ BO3MOKHOCTBIO 3aMEHBI JIFOOOH MPOKIAIKA U3 U30JSIMOHHON BCTaBKU: KOpITyca
MJ1a3MOTPOHA 6; aHo/a 5, M3TOTOBJICHHOTO W3 MEAH; IEHTPUPYIOMIECH H3OJISIITAOHHOW BCTaBKH 4,
W3TOTOBJICHHON M3 TeKCTONHTa (PTOpOIIacTa); KaTooaep Kareis 3, U3TOTOBIEHHOTO U3 JAaTyHHU;
KaroJa 2, W3rOTOBJIEHHOTO W3 JAHTAHMPOBAHHOTO BOJb(Gpama; 3agHeill MPHKUMHOM KPBIIIKU
mia3MoTpoHa 1 ¢ cucremoil mojauM IUIa3MO00pa3yIoMIero ra3a; YIIIOTHUTEIBHBIX MPOKIAT0K
U3 BHICOKOTEMIIEPATYPHBIX CUIIMKOHOBBIX PE3UH.

BaxHoii etanpio miasMoTpoHa SBIsIeTCs aHOJ (PUCYHOK 2). B pa3paboTaHHOM KOHCTPYKIIHH
MJIa3MOTPOHA aHOJ| M3rOTOBJIEH M3 Menu. HapyxkHswiii nuamerp aHoaa paBeH 30 M, JivHA —
25 MM, TOJIIMHA CTCHKU aHOJa — 3 MM, JHaMETp aHOIHOTO OTBEPCTHS — 3 MM, JJIMHA aHOTHOTO
otBepcTus — 10 MM.

6)

PucyHok 1. — KoHcTpykuusa paspaboTtaHHOro nna3aMoTpoHa
B pa3o6paHHOM (a) u cobpaHHom (6) Buae
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PucyHok 2. — BHewHn BUA aHoga nnasMoTpoHa

AHOZ ¥ KaTOAHBIN y3ei1 pa3paboTaHHOTO IIa3MOTPOHA UMEIOT BOJSIHOE OXJIaKIeHHe. B cyre-
CTBYIOIIMX IUIA3MOTPOHAX 4YacTO JUIl I'€PMETH3ALUHU IOJOCTEH C BOJOM MCHOJIB3YIOT KOJIBLIEBBIE
PE3UHOBBIE MPOKJIATKU Ha HAPYKHBIX [IWJIMHAPUYECKHAX OBEPXHOCTSX, PACIIOIOKEHHBIE B KAHABKAX.
B pa3zpaboTanHO# KOHCTPYKLIMH JUTS MOBBIIICHUS HaJIEKHOCTH Te€PMETH3AIMH YIUIOTHUTEIIBHBIE ITPO-
KJIaJK1 YCTAQHABJIMBAIOTCS Ha TOPILEBBIX MOBEPXHOCTSX, 00Opa3yIONIMX MOCIEOBATEIbHbIE IENOYKU
1 CKAMaeMbIe TIpU OKOHYATEIBHON COOpKE TUTa3MOTPOHA (CKUMAETCS OJTHOBPEMEHHO, 00eCIIeUrBast
repPMETUYHOCTh KOHCTPYKIIUHU B LIEJIOM).

JUis 321U Thl N30J1ATOpa OT U3JIyYEHMsI 1yTU BHYTPH IUIa3MOTPOHA (CM. PUCYHOK 1, a) Mexny
aHOJIOM 5 M KaTOJHBIM y3JIOM Ha KaToJ 2 HaJeTa TpyOKa M3 BBHICOKOTEMIEPATypHOTO Kepamuye-
CKOI'0 Marepuana — OKUCH LIUPKOHUSI.

AHanm3 TerI0BOW HAarpy3KH OTIENbHBIX JeTanell pa3paboTaHHOrO MJIa3MOTPOHA MOKA3bIBAET,
YTO HAHOOJIBIIYIO TEIJIOBYIO Harpy3Ky HeceT aHoA U Karoj. HarpeB anona myroit momHocTsio 3 kBT
0e3 oxJlaXKJIeHUs MOXKET MPUBECTU K ero pacruiaBieHuto. Harpes BonbdpamoBoro xarona 3iex-
TPUYECKON yrOi MPUBOJIUT K CUIIBHOMY HarpeBy, HO HE pacIlIaBiIeHUIO. [103ToMy B KOHCTpyKIIMH
IJ1a3MOTPOHA HAA0 NMPEAYCMOTPETh MHTEHCUBHOE OXJIAXKJICHUE BOJOW aHOJAa U HE3HAUUTEIbHOE
OXJIaKJEHHE KOpIlyca KaTOIHOTO y3i1a. B cBsi3u ¢ 3TUM BTOpOM BapuaHT pa3pabOTaHHOIO IjIa3-
MOTPOHA UMEET UHTEHCUBHOE OXJIAKICHHUE aHOIa TPOTOYHOM BOJIOM M HE3HAUNTEIILHOE OXJIAXKICHHUE
KaTOAHOIO y3J1a, HO HE KaTo/a.

Pazpadomka Kowcmpykuyuu u u320mosejieHue a1ad0pamopHoz0 UCMOYHUKA NUMAHUA,
Nn03601A10U4€20 NOJIYYUMb NOCHOAHHO-UMNYIbCHOE HANPAICCHUE NUMAHUA naazmompona. s
peleHus] TOCTAaBICHHONW 3a7ayyl TUIa3MEHHOW HAIIaBKW M3HOCOCTOWKHMX MAaTepUaOB Ha pabodne
MOBEPXHOCTU CTAIBHBIX JETajleld, CO3[aHusl yCIOBHA, CIIOCOOCTBYIOMINX MHTEHCU(PHKALUU CKOPO-
ctu i y3un JeTupyronMX HAIUIaBISEMbIX JIEMEHTOB BIUIYOb YIPOYHSIEMOM AeTaiu, MOoIydeHus
TEIUIOBBIX BOJIH B HAIUIABJIIEMOM MeTasljie, He00X0IMMO pa3padoTaTh U U3TOTOBUTH MCTOYHMK THTA-
HUS TUIa3MOTPOHA, MIO3BOJISIOIIMH MTOJIyYUTh Ha BBIXOJIE TIOCTOSTHHO-UMITYJIBCHOE HarnpsikeHue [4].

Pa3paboTaHHbIi HCTOUYHUK MUTAHUS IUIa3MOTPOHA, OJOK-CXeMa KOTOPOro Mpe/CcTaBieHa Ha
PUCYHKE 3, COACPKUT HE3aBUCUMBIE IPYT OT JApyra UCTOUHUKH JI€KYPHOU U OCHOBHOM AyrH, OJIOK
BBICOKOBOJIBTHOT'O, BBICOKOYACTOTHOIO MOJIKUTA JIEKYPHOU nyru. HarnpsbkeHrne nutanus OCHOBHOM
IYTY MPUKIIAIBIBACTCS MEXIY KaTOIOM U YIPOYHAEMOU AeTanbto. HanpsbkeHne nutanus 1exKypHOU
IOYTH TPUKIAABIBAETCS MEXIY KaTOJOM M aHOJOM IUIa3MOTpoHa. PexxuM paboThl M1a3MoTpoHa
C HCIOJB30BAHUEM JISKYPHOM AYTM MO3BOJSIET MOBBICUTH CTa0MJIBHOCTH €ro paboTsl. Pa3pabo-
TaHHBIH UCTOYHUK MUTAHUS OCHOBHOM JIyI'Ml TIO3BOJIAET O0ECIIEYUTh MMOCTOSHHBIN WIIN MTOCTOSIHHO-
HMITYJIbCHBIM PEXHM PabOTHI IJIa3MOTPOHA, 00ECTICUMBAIONINN CTaOUIBLHYI0 pabOTy HAa MUHH-
ManbHOM Toke. KpoMme Toro, obecreunBaeT BHICOKOE KaueCTBO HAIUIaBKH, CBEICHUE K MUHUMYMY
OMACHOCTH IMPOIIABICHUSI TOHKOCTEHHBIX YIPOUYHSAEMBIX IOBEPXHOCTEH U BO3HUKHOBEHUS
TEPMUYECKHUX MOBOJOK. /ISl mUTaHus MIIa3MOTPOHA UCIIOIb3YETCs, Hapsy C MMOCTOSIHHOM COCTaB-
JISIOIEN HANPSKEHUs, U UMITYJIbCHAs! COCTABJISIFOLIAS.
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1— 6ok yrnpaBreHus B py4YHOM WM aBTOMAaTU4eCKOM peXrMMe OCHOBHOW Ayrov Mra3mMoTpoHa; 2 —
nnasMoTpoH; Tp-1 — cunoBon TpaHcdopmaTop 1 610K MMTaHUSs OCHOBHOWM Ayrv NnasmMoTpoHa; Tp-2 —
CcUNoBol TpaHcdopmaTtop 6rnoka nuTaHus OexypHou pyru; Tp-3 — TpaHcdopmaTtop U cxema
NOyYeHNs BbICOKOBOJSIbTHOIO, BbICOKOYACTOTHOMO HAaMNPSPKEHWS NSt MHULMMPOBaHWA MtasMeHHOM CTpyu

PucyHok 3. — Bnok-cxema pa3paboTaHHOro MICTOYHMKA NUTAHUA NNAa3MOTPOHa

3Ha4YeHHE YacTOTHI CIEHOBAHUSA U JUIMTEIBHOCTh UMITYJIbCHOW COCTABJISIIOLIEH, MUTAKOLICH
IJIa3MOTPOH B MPOEKTUPYEMOM HMCTOYHUKE MUTAHUS, PETYIUPYIOTCS U yCTaHABIMBAIOTCS Orepa-
TOPOM B PYYHOM HJIM aBTOMATHYECKOM pekruMe. YncieHHble 3HaU€HUsI COOTHOIICHHUS TTOCTOSHHON
U MUMITYJIbCHON COCTABIISIIOIICH OyayT OMpeAeNsaThCs P OCYIIECTBICHUU MpoIiecca TIa3MeHHON
HATUTABKU Ha KOHKPETHYIO JI€Tab.

bnok nutanust ocCHOBHOM 1yru coOpaH Ha 6a3ze Tpanchopmatopa Tp-1, cunoBeix nuomoB B-200,
crinaxuBaroniero ¢unstpa C5, C6 u apoccens [p. [ns ycraHoBKM TpeOyeMbIX 3HAUYEHUN TOKa
OCHOBHOM JIyTM Ha TOCTOSTHHOM TOKE CIYKUT OayutactHoe compoTuBieHue R1. Jlns yctaHoBku
BEJIMYMHBI UMITYJIbCHON COCTaBJISIONICH TOKa OCHOBHOM IYTH CITYXKHUT 0a/JIACTHOE COMPOTHBIICHUE
R2. KonraktHsle pene K1 m xHonkm K1 mo3BosiroT ynpaBidTh UIMTEIBHOCTHIO HMITYJIBCOB
OCHOBHOH NIyTM B aBTOMATHYECKOM WM PYYHOM pPEKUME. AMIIEPMETP B IIEMIK OCHOBHOW Tyru
MO3BOJIIET PETUCTPUPOBATH TOK IJIa3MOTPOHA.

bnok nmutanus nexxypHO# myru codpan Ha 6ase Tpancdopmaropa Tp-2, cumoBsix nuomax B-100
u craxuBaronieM ¢uwibtpe C3-p-C4. Jlns ycTaHOBKH TpeOyeMOro 3HaUYEHUsS TOKa JSKYPHOU TyTrH
CITy)KUT perynupyeMoe OautactHoe conporunienue R3. Jins momxkura BCIOMOraTeNbHON AyTH Ih1a3-
MOTpPOHA cOOpaHa cxeMa BBICOKOBOJIBTHOTO, BRICOKOYACTOTHOTO MOKUATA ICKYPHOU TyTH.

bnok nuTaHust BEICOKOBOJIBTHOTO, BRICOKOYACTHOTO TIO/PKUTAa coOpaH Ha 6aze Tpanchopmaropa
Tp-3, cunoBeix muonax /1243 u crnaxusaromem punstpe C1-JIp-C2. ['enepupoBanne BHICOKOBOJIBT-
HOM BBICOKOYACTOTHOM JTyTH MPOUCXOANT NPH MPoO0E Pa3psIHOTO MPOMEKYTKA B pazpsiTHUKe P.

I'erepaTop comepXKUT HU3KOBOJIBTHBIM HAKOMHUTENh — KoHAeHcaTop C1, memns 3apsiia HaKo-
nuTens (3apsaHoe conporuienue, nuoa J1), kommyrarop Ha Tupucrope KY 202H.

Lens ynpaBiaeHus: TUPUCTOPOM cOCTOMT U3 compoTtusienus R1, R3, R4, R5, xonmencaropa
C2 u nepexmoyaroniero nuaucropa KH102A, umnynscHoro tpancdopmaropa Tp, BBICOKOBOJBT-
HOT'0 HaKomuTesl Ha 6a3e KoHaeHcaTopa C3 U BHICOKOBOJIBTHOTO pa3psiiHuka P.

PaGoure mMIynbChl TEHEPUPYIOTCSA TpU paspsae KoHaeHcatopa Cl depe3 MMMyIbCHBIN
tpancpopmarop Tp. TpanchopmMupoBaHHBIM UMITYJIBC 3apsikaeT KoHaeHcatop C3 10 HanpsHKeHUs
cpabatbiBanus paszpsinHuka P (mpumepro 5...7 kB). HakonurensHbiit konaeHcarop C3 paspspkaercs
Ha apoccens ¢unbTpa p m xonaeHcatopel C4 m C5. Ilpu 3TOM B KOHType, 0Opa30BaHHOM
koHzeHcatopoM (3, oomoTkon apoccens Jp u konaeHcatopamu C4 u C5, BOZHHKAIOT BBICOKO-
BOJIBTHBIE BBICOKOYACTOTHBIE KOJIeOaHUsl, BO30YKIAtOIINE JEKYPHYIO IYTY.
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B pe3ynbraTe BBINMOIHEHHBIX padOT AJIs MUTAHMS TUIa3MOTPOHA M3TOTOBJICH J1a00OPAaTOPHBIN
HWCTOYHUK MOCTOSIHHO-UMITYJIbCHOTO HANPSKEHUS U1l TOKOB BeTnuuHoM oT 50 10 200 ammep.

N3o0paxenne Ha dKpaHe ociuuiorpada MOCTOSIHHO-UMIYJIBCHOTO TOKA, MPOTEKAIOIIETO
yepes MIa3MOTPOH, MPEICTAaBICHO Ha PUCYHKE 4.

I 4

] pab.

] TIesKYPH.

t,c

T
-

| AeXYpH. — TOK AEXYPHOW Oyr1, NoAaepK1BaloLWmnin NOAOIrPEB NOAMOXKM
1 OEXYPHBIN pexum paboTbl NNasmMoTpoHa, | pab. — NOCTOSAHHO-UMMYTBCHBIN
TOK NMa3MoTpoHa B NPoLEecce Hannasku

PucyHok 4. — Npachmk 3aBUCUMOCTU NOCTOSAAHHO-UMMYNbLCHOrO
TOKa OT BpeMeHu npu paboTe MNOCTOAHHO-UMMNYJILCHOIO
MCTOYHMKa NUTaHUA

3akiouenue. KoHCTpyknus pa3pabOoTaHHOTO IJIa3MOTPOHA COCTOUT M3 OTHAEIBHBIX JeTa-
TIeH, TOTHOCTBIO Pa30UpaeMbIX ¢ BOZMOKHOCTBIO UX 3aMEHBI. B Takoil KOHCTPYKIIMU BBIMIEAIINE
W3 CTPOS B PE3YJbTATE TEIJIOBOTO CTAPEHUS PE3MHOBBIE T€PMETUIUPYIOIINE MPOKIAAKA U U30JIU-
pyIoIe BCTaBKH MOKHO JIETKO 3aMEHUTh, 0€3 ormaceHusi 0€3BO3BPATHOTO BBIXOJA IJIa3MOTPOHA
u3 cTpos. JJIg M3roToBIECHUS TEPMETU3UPYIOUIUX MPOKIAJI0K MPUMEHEHBI BBICOKOTEMITEPATYPHBIE
CHJIMKOHOBBIC PE3WHBI, (PTOPOIIACTHI, KOTOPHIE YCTAHABIMBAIOTCS HA TOPIIEBBIX MOBEPXHOCTSX,
00pa3yromux MocieI0BaTeIbHbIC IIEMOYKH U CKUMAeMbIe TIPH OKOHYATEIBLHON COOpKE I1a3MOT-
pPOHA OTHOBPEMEHHO, 00eCTIeunBasi TePMETUIHOCTh KOHCTPYKITUH B IICJIOM.

OCc00OEHHOCTBIO JJAHHOW KOHCTPYKITUH SIBIISIETCS TO, YTO MUTATEIh MOXKET OCYIIECTBIIATH T10-
Jlayy MOpOLIKA K IJIa3MOTPOHY Kak B MOCTOSIHHOM PEXUME, TAK U B UMITYJIbCHOM PEXUME OIpe-
JI€JICHHBIMH MOPILIMSMU.

Cnucok HNUTHPYEMBbIX HCTOYHUKOB

1. Hanecenue nokpbituii miasmoii / B. B. Kyaunos [u ap.]. — M., 1990. — 244 c.

2. Xacyu, A. Harnaska u nanbuienne / A. Xacyu, O. Mopuraku ; iox pen. B. C. Crenanuna, H. I'. Illectepkuna. —
M. : MamuHocTpoeHue, 1985. — 240 c.

3. TlmasmenHOe HambiIeHHE [DekTpoHHBIN pecypce]. — Pexum nocryma: http://weldzone.info/oborudovanie
/machines/95-plasma-welding. — Mara mocryma: 12.10.2017.

4. Tlna3MeHHas HaIUIaBKa M3HOCOCTOWKHX TIOPOIIKOBBIX MAaTEPHaloB Ha paboume MOBEPXHOCTH CTalbHBIX
neraneit / A. B. Anmudanos [u ap.] // Bectr. bapl'V. Cep. Texunueckue Hayku. — 2018. — Bpim. 6. — C. 39—44.

Jannas paboTa BbINONHEHA MpH moaaepskke bP ®®U B pamkax 3aganus T17-008.

Ioctynun B penakiuto 03.05.2019

23


http://weldzone.info/oborudovanie/machines/95-plasma-welding.
http://weldzone.info/oborudovanie/machines/95-plasma-welding.

	тит
	Страницы из 2019 техника-5

