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3AKNIOqEHI4E
@ege pa.n bHoe rocyAapcrBeHHoe 6roAxernoe o6pasoBareJrbHoe yqpexAeHue

Bbrcrrrero o6pa:onaHlrr
<LIprcyrcxufi uauuoHaJrbHbrfi uccreAoBareJrbcrcnfi rexun.recrcnfi yHIrBepclrTer>>

{raccepraqur Xo Muur Kyan <<lloebrrxeHr4e KaqecrBa HexecrKI'tx III4nI,IHApI4r{e-

cKr4x Aeralefi MarrHlrKoBbrM noBepxHocrHbrM rrJracrr{qecKllM 4e$oprtanpoBaH}.IeM)) Bbr-

rroJrHeHa Ha rca$e4pe MareprianoBeAeHuL cBapoqHbrx vr a44krrvBHbrx rexsororufi.
B 2020 roAy Xo Munr Kyan oKoHr{nr c orJrr4rrr4enr o6yueHue Iro cneqLI€IJIbHocrI4

23.05,02 <TpaucnoprHbre cpeAcrBa c[equarrbHoro Ha3HarreHnfl>> e rIpI4cBoeHI4eM KBa-

lrzSrzxaqnu (crHlr(eHep) B Boennofi aKailev:zr't Marepr4€rnbHo-TexHr'rqecKoro o6ecneqe-

Hr4r r4MeHr.r reHepaJra apv'vrv A.B. XpyJreBa MnHlrcrepcrsa o6opoHbr Poccraficrofi (De-

Aeparlr4r4 (Qranzan n r. Olacrc). " " 2020 r. nocrynvrrr Ha o6yvenze B ovHyrc acnlzpaHry-

py I4pxyrcKoro Harlr4oHanbHoro r4ccneAoBareJrbcKoro rexHr4qecKoro yHr4Bepcurera Ha

c ne LIr4 €ur bHocrb 2. 5 .6 <<Texu oro f ru Ma[rr4 HocrpoeHnr)).

VAocroeepeHr4e o cAaqe KaHAr4AarcKZX oK3aMeHoB rro prcrop:rra ra SranocoQzu
HayKI4 14 I4HocrpaHHoMy q3blKy BbrAaHo e 2021 ro4y, clpaBKa o cAarre KaHAHAarcKoro

oK3aMeHa ro clerrv€ulbHocrr4 - s 2023 roAy Oe4epanrHbrM rocyAapcrBeHHrrv 6ro4-

xerHbIM o6pasoeareJlbHblM yqpex(AeHr4eM Bbrc[rero o6paroBaHr4r <Zpryrcrzfi naq;ro-

Har snufi r4ccneAo BareJrbc Kr,rfi rexHz.recrufi yHr4Bepcr4Ter)).

Hayvnufi pyKoBoAI{reJIb - 3afi4ec Ceueu Asuroeuq, 3acJryxesnufi pa6orHzr

srtcurefi IrrKoJrbI P@, Aorrop rexHr4qecKr4x HayK, upo$eccop raQeapbr Marepr4ulnoBeAe-

HI{t, cBapoqHblx v aAAlzrtvBHbIX TexHoJrorufi @e4epEurbHoro rocyAapcrBeHHoro 6rca-
xerHoro o6pasonareJlbHoro yqpexAeHr4fl Bbrclrero o6pa3oBaHzr <<I4pryrcruit uaryuo-

Hartlnrrfr r{ccJreAoBareJrbc Kr4fi rexuuqecrufi yHr4Bepcr4Ter).

Ha o6reArrHeHHoM 3aceAaHrru rcaQeqp rrptrcyrcrBoBaJrrr:

KaQ eapa Marepr4€LnoBeAeHr,rfl , cBapoqHbrx 14 aAAr{Tr.rBHbrx rexHolorHfi :

BaraHoscruafi An4pefi EerenbeBr4rr- K.r.H., 3aBeAyrcrqufi xaSe4pofi ;

3afirec Ceven Asr4xoeu.r - A.r.H., npoQeccop, 3acnyxenusrfi pa6oruux
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Bynux Huronafi Ba-neprenual - K.T.H., AoIIeHT;

Prrxuxos Zropr Hzroraeeurl - K.T.H., AoIIeHT;

Trorprau Huronafi Opecronrar{ - K.T.H., AoIreHT;

Carauaror Buxrop IrleaHoeh'I - K.T.H., AoIreHT;

fycena EleHa AnercanApoBHa - K.T.H., AoIIeHT;

Acra$rena Haralrq AHarorbeBHa - K.T.H., AoIIeHT;

KoHcranruHoBa Maput BacnlrenHa - K.x.H', AoIreHT;

fpeuueea Maput BacumeeHa - K.T.H., AoIIeHr;

Hryeu Xrry Xafi,- acrupaHr rcaSe4pu MC n AT;

Ka$e4pa <<Texuolorufl,14 o6opy4onanue MaIITI{HocrpoI4renbHbIX npoH3BoAcrB):

Komqos BnaAI,rruzp llerpoevrl - A.r.H., upoQeccop;

CeuHraH Banepufi MuxafinoBllq - A.r.H., upoQeccop;

flaumos An4pefi EsreHrenl4r{ - A.r.H., upo$eccop; 3aBe4ytorqrafi raSe4pofi;

llonovrapen Eopuc Eopuconrar{ - A.r.H., npoQeccop;

K a Q e4p a < K o u c rpy vrp oBaH:r'fl , H cr aHAap ru3ar\r4r4 B M aIIrI{H o crp o e H I{}r ) :

15. furraon lOprafi BnaAuurzpoBl'Iq - A.r.H., npoQeccop.

flo nroravr o6cyxcgeHl{fl IIpHHflTo cJIeAyIOUee 3aKJIIOqeHHe:

llpe4cranreHHafl Ar4cceprarlzq Xo Mzur KyaH o6o6rqaer caMocrof,reJlbHble vc'

cJIeAOBaHr4t aBTOpa v flBJtfleTCfl 3aBepueHHbIM Hayr{HbIM TpyAOM, BbIIIOJIHeHHbIM nO

cnelrl4anbHocrl4 2.5 .6 - <<Texsororl4-s Marlrl'IHocrpoeHuf, >.

Arrya.rruHocrb rr rleJrb reMbr AucceprallrloHHoro rlccJreAoBaHnq. B nacros-

ulee BpeMq oco6o ocrpo BcraJr Borrpoc o I{MrIopro3aMeIrIeHI4rI Bblrlycraeuofi npoAyK-

rluu. Or ps1a Mer€urJroo6pa6arrrnaroul[x orpaclefi uorpe6onulnocb co3AaHI4e HoBbIX

TexHoJlofnefi, uanpaBJIeHHbIX Ha rroBbIIreHI4e KaqecrBa Aeralefi MaIITLIH. B uauruHo-

cTpor4TenbHoM rrpor{3BoAcTBe rroBepxHocTHoe IIJIacTI,IqecKoe 4eoopnrnpoBaHl4e (ltrIA)

rBJrf,erc.f, oAHr,rM us Hau6o.nee oSQeKTIaBHIIX MeroAoB orAelorlHo-ynpoqHqroqefi o6-

pa6orxu, xoroprrfi nprrMeHrercfl. AJrfl IIoBbIIrIeHI4.l KaqecrBa 14 ynyqlxeHux $venxo-

MexaHr4rIecKI,IX ceofi crs noBepxHocru 4eralefi .

llpn o6pa6orxe HexecrKr4x rIr4nhHApI4r{ecKLIX Aeraneft TpaAI4III4oHHbIe cuoco6u

IIIIA r4cr{epnarr4 cBovr rexHoJrofr,rqecKr4e Bo3MOXHOCTH, TaK KaK AnI4HHOMepHbIe IILI-

nnHApr4qecKr,re 3aroroBKu o6na1aer uaroft usru6eroft )KecrKocrbro, IIpu sToM BO3HI'I-

Karor onpeAeneHHbre rpyAHocrr{ rro o6ecueqeHr4ro 3aAaHHoro KarlecrBa I'I3AerI4.s, Toq-

Hocrr4 I4 npoIl3BoAI4TeJIbHocrLT o6pa6orru.

B Hacrorulee BpeMq oAHr4M r43 ocHoBHbIX HarlpanneHzfr coBepIxeHcrBoBaHI'It

cyrlecrByrcrqux cloco6on yflporrHeHkrfl. flBIrflercfl p€Bpa6oma 14 LI3yr{eHI4e HoBbIX KLI-

HeMarr4K 4esopvrupyrcqero lrHcrpyMeHTa, Koropble rlo3BoJltror uHrencuQvqupoBarb

HanprxeHHoe cocro flH:ae B orrare 4e$opvrar\w, rrpv gToM rloBbllrlalorct MexaHHrIecKI4e
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cBofrcTBa [r sKcrrJryaTarlr{oHHbre xapaKTepucTrlKr4 rroBepxHocTHofo cno,I ylpoqHeHHbrx

Aeranefi. TexHu.IecKafl v4efl IIo IIoBbIIITeHLIIo Hanp-sxeHHoro cocrotHr,rt B or{afe Ae-

Soprr,raqur,r 3aKrroqaercfl, e Hoeoil KLrHeMarLrre pa6overo LTHcrpyMeHTa, ocHoBaHHoro

Ha MatTHI4KoBoM ABLIXeHI4I4 KpyroBoro ceKTopa, KOTopat IpI,IBOAI4T K IIOBbIIIIeHLIIO

MexaHr4qecKr4x ceofi cre Marepr4€Lna.

AxryanrHocrr pa6orbr 3aKJrroqaercf, n pa":pa6orKe HoBoro MeroAa lIlI'{, 6azu-

pyrcqerocf, Ha nap€rnnenbHoM xou6unzpoBaHr4r,r B eAr4HoM rrpoqecce pa3nr4r{Hbrx

rIpI4HIII4noB MexaHl4qecKoro B3ar4MoAei4crsufl. (npoqecc KaqeHur r,r cKoJrbxenrar) Ae-

Qopvrrapyoqero r4HcrpyMeHTa c o6pa6arrreaeNaofi Aer€urbro, roroprrfi o6ecnequeaer

ranreucaQzKarrr4ro HarrpsxeHHoro cocro.rrHr4f, B orrare 4e$opvraqr{r4, rro3BoJrrer rrony-
rrr4Tb HeooxoAr4Mylo cTeneHb ynpoqHeHr4f, npr4 nocTo,rHHoM paAlr€urbHoM HaT-flfe Lr Bhr-

co Koe Kar{ecrBo noBepxHocrHoro cJror y[porrHeHurrx 4erarefi .

I-{enrro Ar4cceprarllroHHoro uccneAoBaHnfl. flBrrfl,erafl, rroBbrrrreHr,re KaqecrBa rro-

BepxHocrHofo cJror erarefi MaruHH [yreM raurencz$vKar1.vu Harrp{}KeHHoro cocro.s-

HVfl B or{are 4eQoprraaIII4I,I MaflTHI4KoBbrM rroBepxHocrHbrM [nacrr4r{ecKr.rM 4eQopuupo-
BAHI4CM.

OcnoeHsre HayqHbre pe3yJrbrarbr :

Ha ocnoeaHuv npoBeAeHHbrx r4ccJre4oaaHufi 6stm nonyr{eHbr cneAyrotrlr4e

3ynbTaTbr:

De-

l. llpe4noxeHa HoBat KI4HeMarprKa orAenoqHo-yrpoqHrrouleft o6pa6orKr4 c

pa:pa6orxofi Hoeoro clroco6a rr4aqrHr.rKoBoro lIlIA, rro3BoJrf,rcrrlero o6ecre.rurb no-

BbIIrIeHI4e HanptxeHHoro cocrosHr4fl B oqafe 4eSopvra\w v ocraroqHbrx Hanprxe-
uuit s roroBbrx Aer€L[{x, ynyqur,rrb MexaHr,rqecKve,

reoMerpr4qecKr4 e xapaKTep vrcrvKr Mr,rKpo[po Qunx
Cnoco6 3axrr4ureH nareHraMra P<D (Nl 2753807 z Ns 2757643).

2. llocrpoeHa KoHeqHo-3JIeMeHTHas. MoAenb Maf,THLrKoBoro lIlIL rro3BoJlrr-

roqat yCTaHoBI{Tb BJII4IHLIe TeXHOJIOTLIIIeCKLIX napaMeTpoB IIpeAnaIaeMOrO CnOCO6a

yrpor{HeHnfl Ha IIoK€BarenI{ Halp.f,xeHHo-Ae$oprvrrapoBaHHoro cocrosHr4g Aeralefi.
YcraHoueHo, qro c yMeHbIxeHI4eM ceKTopr4€urbHoro ra pa6overo paAr..rycoB r.IHcrpy-

MeHTa I4HTeHcI4BHocrb BpeMeHHbrx t4 ocraroqHbrx Hanp{xeHzfi uoerruaercr na 30 -
40 %. Bonee 3HarILIMbIe napaMerpbl, oK€BbrBaroqr{e cyqecrBeHHoe BJrr4rHLre Ha rro-
BbIIrreHI4e nHTeHcuBHocTLI BpeMeHHbIX 14 ocTaTorrHbIX Hanpf,XeHui1 tr'ttrttoTct BeJrta-

qI{Ha Harqfa I4 qacrora BpaIrIeHrr.rI 3aroroBxra. VcrauoBJreHa [prMar 3aBr4cr4Mocrb HH-

TeHCr,rBHOCTr4 BpeMeHHbrx tr ocraroqHbrx HarrpqxeHufi or rrpeAena reKyrrecrz Marepu-
€Lna npl4 oopaoorKe HeKoropblx qepHbrx 14 rlBerHbrx Mer€LrrnoB MarrHr4KoBoM IIIIA.

3. flpr,r ynpoqHeHur4 Ma{rHr4Konuna lllll 4eranefi kr3 craJrar 45 raxe c 6om-

SKCTIJIYATAUI,IOHHbIE CBOI4CTBA 14

o6pa6oraHHbrx noBepxHocrefi.

ruoft eerz'{HHofi Harf,ra Qopuzpyrorc.f, MaKclrM€urbHbre pacrrrrrBaroulue HalprxeHr4.{ B



BeplxuHax ynpyrorlnacrurlecKr4x BoJrH (oxolo 45-60 MlIa), BeJrr4qr,rHa Koropbrx n 10-
13 pas MeHb[Ie npeAena [potlHocrz Marepr4ana. Pe:yJrbrarbr onpeAeneHLrs Bervr{t4Hbr

rtoAbeMa Mer€LIIJIa rloKa3€ulr4, qro npr4 yrrpoqHeHr4r,r 3aroroBoK Ar4aMerpaMu or 10 lo 20
MM rIoAbeM MeraJIJIa (A) MoxHo corocraBzTb c ror{Hocrbro Ar4aMerpanbHbrx pa3MepoB

no 2-3 KBaJlnrery, a ilpu o6pa6orr<e 3aroroBoK Ar4aMerpaMur or 40 ao 60 MM - c rotrHo-

crblo no I xsanr,rrery.

4. Pesylrrarbr MoAenvpoBaHvrflTepMonpoqecca rroK€I3€uru, rrro npvr vraflTHu-

KoBoM IIIIA B ouare 4eQopvraqzra Qopnrr4pyercfl, MaKcr4M€urbHafl TeMneparypa, 3Haqe-

HI4e Koropofi z:ueHqerc.fl or 75 Ao 130"C. VcranoBJreHa Kpr4rlrqecKar reMrreparypa

Ant Aeraneft us eraJru 45 (135-150'C), npeBbrrneHr4e Koropofi upnnoAr{r K cHr4}KeHr4ro

HHTeHcI4BHocTII c)KI,IMaIorqux ocrarolrHbrx uanprxeHraft. PacxoxAeHue pe3ynbraroB

o[peAeneHzt reMlleparypbl B 3oHe KoHTaKTa, rroJryqeHHbrx qr4cJreHHbrM pacqeroM Mo-

AenI4poBaHVfl u eKOnepI4MeHTarrbHbrM onpeAeJreHr4eM He rrpeBbrrrraer l5%. C zcuomgo-
BaHI4eM TexHoJIoFuqe xofi cMa3Kr4 B oqafe 4eQopvaqzu o6ecfleqr4Baercr 6laronpr4flT-
nrtfi reuosofi pe)KVM, I43MeHeHr4e \oroporo HaxoAr4rcf, B r4HTepBiure 38-41 Co.

5. PesynrraraMrgKcnepHMeHTEUrbHbrx r4ccneAosauuirycraHoBneHo, rrro rro-

cJIe Ma.[rHI,IKoBoro IIIIA Ha rloBepxHocrrl 3aroroBKu Qopnrnpyrorc{ Aocraroqno 6olr-
ttrue cxI4Maroulue ocraroqHble HarrprxeHlrr (orolo 340 MlIa) no cpanHeHprro c -rpa1u-

III4OHHbIMU cnoco6arrau lI|I[. llonyueHHbre ronoxr4TeJrbHbrMtr pe3ynbrarbr rroATBep-

xAaror rexHl4qecKyro I4Aero [poBeAeHHbrx r.rccJre4onauufi rro rroBbrrrreHrrK) Hanpnr(eH-
Horo cocro{Hl4f, B orlare 4eQoprraalJvru 3a crrer ycno)KHeHLrr KI{HeMarLrKr4 trpoqecca
ynpor{HeHr4r.

6. 3rcuepurvreHTiulbHo ycraHoBneHo Bnv{HI4e rexHonofl4r{ecKl4x napaMerpoB
IIIA Ha noKa3areJllt KaqecrBa 14 sKcnnyararlr4oHHbre xapaKTepr4crr4Kr4 ynporrHeHHbrx

Aeranefi. MasuruxoBoe IIIIA cnoco6crByer noBbrrrreHr4ro MexaHr4rrecKr,rx csoficrs uo-
BepxHocrHoro cJIof, ylporlHeHHbrx Aer€Lnefi,, npu groM TBepAocrb yBenr4qusaercs. s 9-
I2o , Ml4KporBepAocrb ynporlHeHHoro cJror yBenr,rqr,rBaercfl n 1,5-l ,6 paza. Lllepoxona-
Tocrb 14 BoJIHLIcrocrb lloBepxHocrr4 rrocJre Maf,THr4KoBoro IIIIA cHrr)Karorcr n 4-8 pas.
Orxrouerue or Kpyrnocrra o6pa6oraHHbrx Aeralefi yMeHbrxaercr B 2,1-3,7 pa3a. Kop-
po3t4 oHHa.f, croftxocrb ynpoqHeHHbrx Aeraleft rroBbrruae rQfl Ha 25 -3 5%.

7, flocre o6pa6orrz M€urrHrlKoBbrM ltrIA ua6ruoAaercr cyqecrBeHHoe
yMeHbIUeHI4e CpeAHnX pa3MepoB 3epeH, nplrqeM crerreHb yMeHbrrreHr4.rr pa3MepoB 3epeH B
roleperlHoM cer{eHI4I4 cocraBJl.uer 55-75yo, a B npoAoJrbHoM - 45-65%. Cpe4nrae pEI3Me-

pbl 3epeH cocraBJltlor 15-30 MKM B norepeqHoM ceqeH:zl]a v25-40 MKM B npoAoJrbHoM.
Vlcrcaxesue Soprrarr 3epeH rIocJIe y[poqHeHnfl yBenwrr4Baerc.rr sa 50-600/o. ltry6una
HaKnela HaXoAI4Tc-s B I4HTepB€Lne 0,81-1,1 uu. llnoruocrb Al4cnoKa\uit Kpr.rcT€Llnuqe-

4



cKlrx pelxeroK rrocne MarrHLrKoBoro IIIII rroBbrrrraercr B 2,2 - 2,5 paza (orono 2,2.108

cM-2).

8. CrpoexrupoBaHo 14 r43foroBJreHo ycrpoficrBo Anr pea[rr3arlr4]r [poqecca
MaqrHl4Koeoro lIlI! cexropr4aJrbHbrM pa6ovrau r4HcrpyMeHToM, [o3Borqroqee yBenr{-
tIpITb qI4cJIo $axropon, BJrrrqrorlr4x Ha xapaKTep Kr4HeMarzrrecKoro rrpoqecca ynporrHe-

HLrfl. vr pacu[pl4Tb Bo3Mo)KHocrr,r no ycr4neHr4ro HarrpqxeHHo-4eSopurapoBaHHoro co-

eroflHnr o6pabarrteaeNaoft noBepxHocrr4 rro cpaBHeHr4ro co rpaAr,rrlt4oHHbrMr4 cnoco6a-

uz fI|I!. VcrpoficrBo 3arrlr4rrleHo nareHraMr4 PO (J\b 2751947 u2763061).

9. B pesynrrare MHoxecrBeHHoft perpeccr4n o[peAeneHbr orrrr4M€LrrbHbre pe-

xI4MbI Maf,THrIKoBoro lIlIA, o6ecueqHBaroqr{e [onyrreHr4e Har4nyqruvx noKasarelefi

KaqecTBa [oBepxHocTu, tlpl{rreM onTLIM€LIIbHbIe pe)KI{MbI ytlporlHeHvrfl Anfl, feoMeTpl{rle-

cKI4x 14 oKcnnyaraqlloHHbrx rroKa3arenefi cJreAyroqze: t: 0,1 rravr; s : 0,07 rravr/o6; tlsar:
80 o6/nauHi ou":60 Ae.x/NazH; cI: 15o..{nr [onyqeHn{ MaKcr4MzurbHbrx sHa.reHufi no-

xasarerefi HAC h MexaHplqecKrrx xapaKTepr4crr.rK ycraHoBneHbr cneAyrorrlr4e pexuuu: t
:0,15 vvr; S:0,11 uu/o6, nga.: 150 o6/nar,rHi tr"" :120 4n.>r/rr,rnn; o,:30o.

10. ConocrasJleHa e$QerrranHocrb ynporrHeHprf, M€urrHLrKoBbrM IIIIA B rroBbr-

[IeHI4u Hanp{xeHHoro cocrotHl4.f, B or{are 4e$opnaawv c rpaAr4rrr4oHHbrMr.l cnoco6avn
IIIIA (no cxervre KarreHl4t I..I cKoJlrxeHua). BrtqereHo, rrro npr4 oArrHarcoeoft BeJrr4rruHe

paAI4€LrIbHoro Har.sra BpeMeHHbre Hatrpfl)KeHlr'A B cny{ae MarrrHnKosoro IIIIA Qopvrzpy-
roTQt 3Har{I4Terbuo 6olrurr4e, qeM B cnr{ae ynpotrHeHkra|ro cxeMe KaqeHr4rr I4 cKoJIb)Ke]Hu'-

coorBercrBeHHo sa 35o/o u 25Yo.lIpH erovr rny6zna HaKJrera rpr4 M€urrHLrKoBoM fIlI! co-

craBJUIer oKoJIo 1,4 nna, Koropoe Bblrre, qeM ynpoqHe:HLtg. no cxeMe KarleHuf, LI cKoJIb)KeHLr[.

coorBercrBeHHo na 50 u30o/o.

Hay.rnan HoB[3Ha pa6oru:
1. Bnepnrte reoperl4tlecKl{ o6ocHosaHa Bo3Mox{Hocrb co3AaHr,rr 6onee cJrox-

Hofr xuueMarllqecKofi cxetvmr y[porrHeHuf, noBepxHocrHoro cJror ceKTopr4turbHbrM pa-

6o'IIaNa I4HcrpyMeHToM An.tI IaHTeHczSraxaqr4u HanpflxeHHoro cocroqHur or{ara AeQop-
MalJvrpr,6asupyrorqeitcs ua xou6uHarJutr AByx npoqeccoB: KarreHr4{ ra cKoJrb)KeHr,rr pa-
6o.{ero r4HcrpyMeHra. (n. 4 nacnopra creqnaJrbHocrr.r 2.5.6).

2. CosAaHa KoHeqHo-3JIeMeHTHas MoAenb MarrHr4KoBoro fIlIA, rro3BoJrrro-

Irlat BbIrIoJIHtrb qzcJIeHHbIe pacqerbl IloKa3arerefi HarrprlKeHno-4eoopMr{poBaHHofo
cocrotHl,It B orlare 4e$oprvra]qJz'u vr ynpotrHeHHoro noBepxHocrHoro cJrof,. BH.f,sreHH
3aKoHbI I,I3MeHeHI4t BHeKoHrarfirofi 4e$opuaur4v) a raKxe crerreHrz yupyrofi pa3rpy3Kr4

MeraJIJIa rIocJIe oKoHr{aHplq ynpor{HeHnfl. (n. 3 a 4 uacuopra cfleqlr€urbHocrr,r 2.5.6).
J. C ncnolr3oBaHlleM IxyMoB BapxrayaeHa npoBeAeHbr sKcneplrMeHTanbHbre

I4ccneAoBauufl no olpeAeneHr{ro BrrvflHufl Maf,THr4KoBoro II|IA Ha $oprr,rrapoBaHrre
cxl'IMarotllux ocrarorlHblx uanpxNeulafi B rlr4nr4HApr4rrecKlrx AeraJr{x kr3 cr€ulr 45.



YcrauoereHa MareMarurlecKa.f, 3aBr4cl4Mocrb MexaHl4qecKlrx Harrpt)KeHwfi or aMnnI4Ty-

Abr rxyMon Eapxray3eHa. (n. 7 nacnopra crerlr4€LnbHocrr4 2.5.6).

4. VcraHoereHbr cBq3r4 Mex(Ay pe3ynbraraMr4 r43MepeHzt Ml4KporBepAocrrI LI

cpeAHHMr4 pa3MepaMr4 3epHa, MexAy rxepoxoBarocrbro 14 Koppo3zoHHofi crofirocrsro

Aerarefi rocJre MarrHr4KoBoro IIIIA. Pa:pa6oraHbr MoAeJrLr perpeccnv Anfl LrccneAye-

Mbrx [oKasarerefi Kar{ecrBa ynpor{HeHHbrx Aerullrefi uasrur{KoBbrM IIIIA. @.7 racrop-
ra creuu€LnbHocrr4 2.5.6).

KourcperHoe JrHqHoe yqacrtle aBTopa B [oJryqeHnu pe3yJrbraroB HayqHblx

uccJreAoBauuit, n3Jro?r(eHHbrx B Ancceprarl[n. llpe4noxen noeHfi cnoco6 o6pa6orxu

MaJroxecrKnx rlr4nr{HApr4qecKr4x Aer€Lnefi lIlIA, paspa6oraHa KoHeqHo-3reMeHTHafl Mo-

Aenb rrpoqecca MarrHr{KoBoro IIIIA c npr4MeHeHr4eM ceKTopr4aJrbHoro pa6overo r,ru-

crpyMeHra, cnpoeKrr4poBaHo H r.r3roroBJreHo ycrpoficrBo An.fl MaqrHI4KoBoro lIlI[ qn-

nI4HApI4qecKI,IX Aerarefi T:zila B€uroB u oceit, BbrnoJrHeHbr 3KcnepI4MeHT€uIbHbIe I,IccJre-

^oBaHvrfl, 
rrpoBeAeH aH€Lrrr43 z o6o6qeHr4e nonyrreHHbrx pe3ynbraroB, c$oprvryru4poBa-

Hbi BbIBOAbI I,I TIOJIOXeHHf,, BbIHOCI4MbIe Ha 3aIrILITy.

[ocronepHocrb pe3yJrbraron o6ecleqeHa o6ocnoeaHHbrM Lr3yrreHueM Aocra-
TorrHoro o6renaa nayunofi nlrreparypbr, acloJrb3oBaHr4eM coBpeMeHHbrx cpeAcrB 14 Me-

ToAr4K rrpoBeAeHnfl vacre4onauufi, H noATBepxAaercq cofnacoBaHHocrbro reoperl4rre-

cKt4x BbrBoAoB c pe3ynbruraMr HX MoAenvpoBaHur v pe€LnbHoft excnepr{MeHTanrHofi

npoBepKr4.

flparcruvecKas 3Haqr{Mocrb :

1. Pa^:pa6oraHa rexHoJrorr4r MaqrHI4KoBofo rroBepxHocrHoro nJraarr4qecKoro

ae$oplarzpoBaHllt c npI4MeHeHr.reM ceKTopr4anbHoro pa6overo HHcrpyMeura, o6ecne-
qVBaIOUIafl TIOBbIIIIeHHe KaqeCTBa HeXeCTKI4X III4II4HApVqeCKLIX AeT€rneH MaruI4H TI,IIa

BanoB u oceit. Oupe4eneHbr ocHoBHbre rexHororuqecKze napaMerpbr 14 pexLrMbr o6pa-

6orxu, o6ecne.IuBaroque sSQerrunHocrb rrpoqecca yrpoqHeHvrflMaflTHr.rKoBbrM IIIIA.
2. Paspa6oraHbl KoHcrpyKrlr{Lr rexHoJrorr4rrecKrlrx ycrpoficrB Anq peanrl3a-

rlr4pr MarrHr4KoBoro nil.[.
J. Pa:pa6oraHbl TexHoJIorI,IqecKI4e peKoMeHAarlr4r4 Anr BHeApeHr,r.rr MarrHr{-

KoBoro IIIIA Ha rrpor43BoAcrBe.

4. Pesylrrarbl Al{ccepraukIoHHofi pa6orrr peKoMeHAoBaHbr Anq r4cnoJlb3oBa-

Ilvrfl B yqeOHoM llpoqecce npl4 trpoBepeHuvr zar'stuit rro Ar4crlnrrJrr4HaM <Texuo,rorn.f,
MaIrII4HocrpoeHI4t)>, <<Or4elor{Ho-ynpor{Hsroqa.f, o6pa6orxa lIlI[>, a raKx{e 6y4yr no-
JIe3HbI acrl4paHraM u Hayr{Hrrrra pa6orHr4KaM,3aHr4Maroqzxcf, BorrpocaMr,t lI|I!.

Bue4peurre HayqHbrx pe3yJrbraroB :

Pesynrrarbl Arrccepralll4oHHoro LrccJreAoBaHLrr rro reMe <<floebrlreHr{e KarrecrBa

HexecrKllx qunrIHApLIqecKI4x 4erzurefi MaqrHr..rKoBbrM rroBepxHocrHbrM rrJracrlrrrecKHM
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AeQopMI4poBaHLIeM)) BbIrIoJIHeHHoro Ha KaSeApe Marepr4aJroBeAeHr4r., eBapoqHbrx A aA-
AI4TLIBHbIX rexHoJlorufi eHe4peHbl B yqe6HoM rrpoqecce no HarrpaBneHurro 15.03.01 -
MaruzuocrpoeHue Ha ocHoB aHur4 perxeHr4_f, xaSe4pu.

CoornercrBlre Alrccepraluru rraclopry uayvnofi c[eqrraJrbHocrn 2.5.6
<<TexHo.no rrrfl Ma lrruHocrpoeHrIfl >> :

[uccepralll4ll coorBercrByer rryHKraM o6lacrpr zccneAoB aHufl J\b3 (MareMarr4-
r{ecKoe MoAenI4poBaHI{e rexHoJlofnqecKux npoqeccoB r,I MeTOAOB l{3fOTOBJIeHI4t .IIeTa-
teit u c6opxll uzgentth MalxnHocrpoenur), J\b4 (ConeprueHcrBoBaHue cyqecrByroulr4x
u paspa6orKa HoBbIX MeroAon o6pa6orKr4 14 c6oprcu c qenbro rroBhrrrreHLr.rr KarrecrBa r43-

Ietwitt MalxvHocrpoeHl4q I,I cHl{xeHus. ce6ecror,rMocrlr r4x Bbrrrycra), Ns7 (Texnonoru-
rrecKoe o6ecneqeHr4e v IroBbIrueHI4e KaqecrBa noBepxHocrHoro cJlof,, TorlHocrr,r 14 .uon-
FoBeLrHocrr4 Aer€urefi rraailzH ).

rlol uora I'I3JIo)KeH Hfl Anccepra rIH r{ n pa6orax, ouy6.n u KoBaH H brx aBTopoM :
ocHosHrle pe3ynbrarbl AllcceprarlI,toHnofi pa6orhr rroJrHocrbro orpax{eHbr B cJre-

Ayroqax HayrrHbrx pa6orax aBTopa:

Cmamou e uzdanuaxr qKnrcqeHHbtx 6 neucdynapoduyn 6asy scopus:
l. Zaides S.A., Ho Minh Quan. Pendulum Surface Plastic Deformation of

cylindrical Blanks // Steel in Translation , 2022, 52(5), pp. 4g7494.
2' 3afi4ec C.A', Xo Munr Kyan. MasruurcoBoe noBepxHocrHoe rrJracrr4qe-

cxoe 4eQopMI{poBaHI4e III4II4HApLIITecKLIX 3aroroBoK ll Izvestlya Ferrous Metallurgy,
2022, 65(5), pp. 344-353.

3' Zaides S.A., Ho Minh Quan. Non-contact deformation during pendulum
surface plastic deformation of structural steel // Chernye Metally, 2022(g),pp. 55-60.

4' Zaides S.A., Ho Minh Quan. Stress-strain State of Components Hardened
by Plastic Deformation under Cyclic Loading // Russian Engineering Resea rch, 2022,
Yol. 42, No. 11, pp. 1125-1132.

5' Zaides S.A., Ho Minh Quan. Evaluation of the effect of thermal fields on
the strain stress state of parts in the case of pendulum surface plastic deformati on ll
Steel in Translation,2022, Vol. 52, No. 9,pp. gg5_g90.

6' Zaides S.A', Ho Minh Quan. Optimization of modes of pendular surface
plastic deformation for intensification of the stress-strain state of carbon steel parts //
Chernye Metally, 2023(l), pp. 5g-66.

7 ' 3afilec C.A., Xo Muns Kyan. Creneur yrporrHeH ut u rty6r4Ha HaKJrena
rIpI4 Ma'THI4KOBOM rIOBepxHocrHoM rrJracrr4rrecKoM 4esopvzpoBaHr4r4 yfnepoAr4crofi
cr atul I Izvestlya Ferrous Metallurg y . 2023, 66(3), pp. 27 2-2g2.

B ucypnattqx u3 pe*oMeHdyeuozo nepeqHfl BAK ptD:



8. zaides S.A., Ho Minh Quan, Mai Duc Nghia. Effect of the sector radius
of a workpiece-deforming tool on the stress-strain state in the contact zone with a cylin-
drical surface lllpolytechJournal ll 2021.T.25.J\b 6. C.696-707.

9' 3aillec C.A., Xo Munr Kyan. Oupe4eneHr4e Harrpr)r(eHHo-

4eQopurapoBaHHol'o cocrosH:zfl L\urrvHApr4r{ecKr4x 4eralefi npv Kpyrosofi ocrlr4Jrnrrlr4r.r

ceKTopl{€InbHoro pa6ouero uHcrpyMesta ll YnpouHrrorUr4e rexHoJrorr4v vr noKpbrrrlq.
2022, T18, J\b1(205), C.6-13.

10. 3aftlec C.A., Xo Muur Kyau. 3aszczN4ocrr Hanp.rrx{eHHo-

4eQopvrapoBaHHoro cocrof,Hufl r\prnuHApLrqecKr4x Aer€urefi or Ma-rrrHr4KoBofo nos4efi-
crBvrfl ceKTopl4anbHoro pa6o.rero I4HcrpyMenra/l Texuolorurfl MeraJutos. 2022, J\b6,

c.24-34.

1 1. 3afflec C.A., Xo MuHu KyaH. Irlccre4onaHr4e Hanpflx{eHHo-

4e$opvrr,rpoBaHHoro cocrotHr4fl Aeranefi, ynpovHeHHbrx [racrr4qecKrlM 4e$opuupoBa-
HI4eM rIpI4 III4KJII,IqecKoM Harpyx(eHuullBecrHr4K Marur4HocrpoeHut,2022, J\b8, C.28-35.

12. 3afilec C.A., Xo Muuu KyaH. OIIenxa BrrvrflHnfl rerJroBbrx uorefi na HfC
Aerarefi rpl4 Ma{THLIKoBoM noBepxHoarHoM nJracrr4qecKoM 4eSopuupoBaHLru ll Ctasrc,
2022, J\tbg, c.32-36.

13. 3afilec C.A., Xo MuHr Kyan., JIs X.K. Orrronenue or Kpyrnocrr4 r\u-
naHApI4r{ecKI,IX 4eranefi npl4 MatrHzKoBoM rroBepxHocrHoM rracrr4qecKoM 4eQopnaz-
poBaHI4I4 // Vnpo.trqrculue rexHoJrorzr4 lr rroKpbrrLrfl ll 2023, T18, Nt3(219), C.105-110.

14. 3afilec C.A., Xo Muus KyaH. OrIeHra BerprrrkrHbr yupyrofi pa3rpy3Kr{ npr4

MatrHI4KoBoM noBepxHocrHoM lnacrur{ecKoM 4e$oprr,rrapoBanntr I I HayxoeMKLre rex-
HoJIofHI4 B MaIIII4HocrpoeHLIu, 2023, Ilb2( 1 40), C. 8- 1 4.

15' 3afilec C.A., Xo Muur Kyan. Onpe4ereHkTe reMrreparypbr B 3oHe KoH-
TaKra nppl Ma{THt IKoBoM rloBepxHocrHoM rrJracrzrrecKoM 4e$opvrupoBaHuv KoHcrpyK-
quousofi craJrLr // TexHonorr,rr MerarrJroB,2023, J\b4. C.9-16.

16. 3afilec C.A., Xo Mr.Iur Kyan. Onpe4eneHre BoJrHr4crocrr4 rlzrr4HApr4qe-
cKI4x 4eralefi npn MaflTHI4KoBoM rroBepxHocrHoM rrJracrr4rrecKoM 4eQopvruponayuu ll
Texnororrzq Merarto'- ll 2023,J\l.ss. C.8-16.

17 ' 3afilec C.A., Xo Muns Kyau. Bru.suue MaqrHr4KoBoro rroBepxHocrHoro
IrJlacrl'IqecKoro 4e$opvrupoBaHllf, Ha Koppo3I,IoHHyIo crofirocrr 4eranefi Marrl4H ll I4s-
Becrr.rr Byson. MaurnnocrpoeHr.ie . 2023,N7(760). C.54-63.

Ilumeum PeD na uzodpemeHue:

1 8' llarenr Ns 27 5 19 47, Poccrafi crar (De4ep arltrn, MIIK-B2 48 39 1 04. Vcrpofi -
crBo Ant orAenoqHo-ynpo9Hffou1efi o6pa6orxu I 3afilec C.A., Xo Mnnu Kyan. j\!
2021r03014; 3a-rrBJr. 09.02.2021, ony6r. 21.07.2021. Eron. J\b 21.
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19. flareur J\b 2753807,Poccuircxar (De4eparJnr., MIIK-B248 39104. Cnoco6 uo-
BepxHocrHoro rlJlacrur{ecKoro 4eQopuzpoBaHnrr rrvrnvHqpurrecKr4x Aeranefi I 3airrcc C.A.,
Xo Mrauu Kyan. N 2021102252;3€urBJr. 02.02.2021, orry6n. 23.08.2021. Eror. Ns24.

20 . llareur Ng 27 57 643 , P occuircrcas @e4epaqnx, MIIK-8248 39 104 . Cnoco6
loBepxHocrHoro rlJlacrl{trecKoro 4e$opunpoBaHlrr Hapy)KHofi uonepxHocrlr AeraJrLr B

BI4Ae reJla BpaureHI4t I 3afircc C.A., Xo Muus Kyan. J\b 2021102484; 3arBJr.

04.02.2021, ony6n. 19.10.2021. Eron. N 29.

21. flareHr Ns 2763061, Pocczircrcas. (De4epaqz.a, MIIK-8248 39104. Vcrpofi-
creo 4,r.4 o6pa:onaHufl MaflTHI4KoBoro ABr,DKeHr4x pa6overo LrHcrpyMeHTa I 3afi,rcc C.A.,
Xo Muus KyaH. Ns 2021116866; 3a.rrBJr. 10.06.2021, ony6r. 27.12.2021. Eron. J\b 36.

Cmamou 6 npouux usdaHunx:
22. 3afilec C.A., Xo Munr Kyau. Onpe4eneHr.re Harrp.flx{eHHoro cocrof,Hzt

npl4 Bo3Aeficrsukr ceKropuanbHoro pal.vryca pa6overo r4HcrpyMeHTa Ha rlr4nr,rHApr{rre-

cKyro noBepxHocrs ll MaurunocrpoeHr{e 14 rexHocQ.pu XXI eera: c6opru4K rpyAoB
XXVII Mex4ynap. HayrlHo-rexH. rconS. (r. CenacrorroJrb, 13-19 cenrr6pr 202I r.). -
Ceeacrononr: Zs4-no AHTV,202l. - J\b28. - C. 195-204.

23. 3afilec C.A., Xo MHur Kyau. Ma.srurKoBoe noBepxHocrHoe [racrr{qe-
croe 4eQopMrlpoBaHrle npl4 orAenoqHo-ynporrHqrou{efi o6pa6orre qznr,rHAplrqecKr4x

Aeranefi TpaHc[oprnofi TexHI4KI'r ll TpaycnoprHbre cr4creMbr: 6egouacnocrb, HoBbre

rexHorlorlrl4, 3KoJlornx: c6opHr4K rpyAoe III MeN4yuap. HayqHo-rrpaKrn.r. rcou$. (r.
-flxyrcr, 16 anpenr 2021 r.) - -flxyrcr: Za4-n o flItIBT,202I. - C. 154-159.

24. Xo Mnus Kyau, 3afrAec c.A, onpe4eneHr4e HanpDKeHHo-

4e$opvrrapoBaHHofo cocrotHr4fl lJvrnvHApr,rqecKux 4eralefi npu MarrHr4KoBoM nos4efi-
crBnvr ceKTopn€tllbHoro pa6ouero I4HcrpyMetrta ll XzgHesnufi quxl KoHcrpyKrIHoH-

HbIX Marepv€LnoB (or uonyrreHnt Ao yrr,rnr4aaquu): Marepr4anu XI Bcepoc. HayqHo-
rpaKrllq. xonS. c Me)KAyHapoAHbIM yr{acrr4eM (r. I4pryrcx,2I-23 orcrs6pt2022 r.). -
I,Ipxyrcx: I4s4-no I4PIfyITy,2021. - C. 69-82.

25. Xo MnHr Kyan. Oco6ennocrr4 MoAenvpoBaHLrs npoqecca rroBepxHocrHoro
rracrl4r{ecxoro 4e$opMl,IpoBaHufl IJVnuHApLrqecKzx Aer€Lrrefi c nouorrlbro KoMrrbrorepHofi
nporpaMMu ANSYS // CoepevreHHble HafrHbre r,rccJreAoBaHufl aKTyaJrbHrre npo6neMbr 14

reHAeHIII4u: c6opnuK TpyAoB II Bcepoc. HafrHo-rpaKrr{q. xonS. (r. Ovrcr, 26 oxu6pn
2021 r.) - Onrcx Zs4-eo OI4BT, 202L - q. 1. - C.178-183.

26. 3afi4ec C.A., Xo Mnur Kyau. Brur.f,uze reoMerpr{r4 ceKropt4€LrrbHoro pa-
6oqero I4HcrpyMeHTa Ha Harlpf,xeHno-4e$opMr4poBaHHoe cocrorHrre rroBepxHocrHoro
croq III4nI4HApI4qecKI4x Aeralleit ll llporpeccr4BHbre rexHoJrorvrv v cr4creMbr Marrrr,rHo-

crpoeHr4q, r. .{oueq x, 2022, J\b 1 (76), C. 19 -28.
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27. 3afi.qec C.A., Xo Mnnr Kyan. Onpe4eneHlre BeJrrIqzHbI roAbeMa Merallna

npu MarrHrrKoBoM rroBepxHocrHoM uracrLrrlecKoM 4e$oprvrzpoBaHl4lr // I4rereosaql4ra B

MalrrllHocrpoeHLIu: Mareplrzulbl AoKJIaAa XIII Mex4yuap. Ha) rHo-rpaKrrrl. ronfr. (r'
Eapnayn, 23-25 :aorripr- 2022 r.) - -flryrcrc: I,IsA-so ArIfTy, 2022. - C.I54-159. r.

BapHayr, 2022, C. 223-229.

28. 3afilec C.A., Xo MuHu Kyan. Mexanu.recKue ceofic Ba rloBepxHocrHoro

cJror nplr M€rflTHrrKoBoM [oBepxHocrHoM nJracrllqecKoM 4eQoprr,rzpoBaHllu // flepcnerc-

TtrBHEre HanpaBJreIJI"IJ{ pa3BvtTvrfl oTAeJroqHo-ynporrHflolqzx II BlIopoBonHoBbrx TexHo-

lornfi: c6opnnr< TpyAoB HayqHoro ceMnHapa rexHoJroroB - MaluLrHocrpovrenefi, (r. Po-

cron-na-,{ony, 28 fenpanx 2023 r.) - Pocron-Ha-,{oHy: Zs4-no ,{oncrofi fTy, 2023. -
c.46-5r.

.{ucceprarlur rpeAcraBJrrer co6ofi Ha1..rHo-Knann$urcaqlroHHyrc pa6ory, Koro-

p€le coorBercrByer KpurepvflM, ycraHoBJreHHbrM s n. 9 <<flonoxeHlle o noptAKe npv-

cyxAeHLIs ) IeHbIX cteneueft>>.

,{uccepraqrax Xo MzHr Kyan, Bbr[oJrHeHHaJr Ha reMy <<flosbrrrreHkle KaqecrBa

He)KecrKLrx qrrJrrrHApkrqecKlrx Aerarefi M€urrHLrKoBbrM uoBepxHocrHblM [JIacrLIrIecKLIM

4eSoprvrnpoBaHueM)) peKoMeHAyercr K 3arrllrre Ha collcKartvre yrenofi crerIeHLI KaHAkI-

Aara rexHuqecKux HayK rro cleqvarrbHocrlr 2.5.6 - <<TexHoJrorrrr MaIIrLIHocrpoeHLIt)).

3aruro.reHve rrpprwflTo Ha o6reAnneHHoM 3aceAaHnn ra0e4pbr Marepv€uloBeAe-

lrtrs' cBaporrHbrx Lr a44urvrBHbrx rexHoJrorufi 08.06.2023. Pesymrarbr roJrocoBaHufl 3a

rrpeAocTaB rrel.Ilrs. AlrccepTarlulr K 3arqr4T e - eArrHornacHo e.

3ane.4yrorqnfi raQe4pofi MC u AT
KaHAprAaT TeXH. HayK, AOTIeHT

Hayurufi pyKoBoArrreJrb '2- 
3- c.A.3afi.qecz/€AoKrop rex. HayK, npoSeccop

AHOBCKI4I4
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