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OT3bIB

Belylllel OpraHu3alid Ha AUCCepTauMOHHYyI0 paboty IIpockypuna
Anexcannpa  AnekcanapoBuuya — «Pa3paboTka ~ yCTpoWcTBa U
HCCIENOBAHUE PEXHUMOB PEBEPCUBHOM  BBIpYOKHM  JeTalle U3
TOHKOJIUCTOBOI'O IpOKaTa 0€3 3ayCEHIIEB», MPEICTaBICHHYIO K 3aIlhTe
Ha COHMCKaHHE YYEeHOW CTElNeHM KaHAWJaTa TEeXHUYECKUX HayK II0
cnequaneHocT  05.02.09 — TexHomormu u MammMHBL 00pabOTKH
JaBJIEHUEM

AKTYAJIBHOCTB PABOTBI

IlpencraBneHHas paboTa MMeeT CBOEl LEIBI0 HCCIEHOBAHHE PEKUMOB
PEeBEPCUBHON BBIPYOKH U pa3pabOTKy YCTPOMCTBa JUIsl MU3TOTOBJICHHS JeTalei
U3 TOHKOJHMCTOBOI'O IpoKara 0e3 3ayCeHIeB. 3ayCeHIIbI, O0pa3yroIuecs MpH
BEIpyOKe JeTajiei H3 TOHKOJHCTOBOIO TMPOKATa, MPEICTABIAIOT COOOM
Pa3HOBUIHOCTL BBICTYNAMOIIUX Ae(PEKTOB KPOMOK U SBJISIOTCS OIHHM W3
IOKa3aTeslel KayecTBa. OTH Ae(EKTHl, KaK MPaBIIIO, HEXEIaTeIbHOE CIIEICTBHE
TEXHOJIOTHYECKOI0 IIpoliecca MPOU3BOJICTBA, OTPHUIIATENIFHO CKa3hIBAIOINEeCs Ha
BCEX €ro dsramax. B 3Toll CBA3M B TEXHOJOTHYECKHH IPOIECC HU3TOTOBJIEHHUS
JeTanell BBOIAT JOIOJIHUTENbHbIe onepauud. Jons omepamnuii 1o yIAIEHHIO

3ayYCCHIEB MOXET COCTABIIATH OO 30% ot TpYHOéMKOCTI/I IITaMIIOBKH OC€TaIHU, a



B ONTHKO-MEXaHUYECKOM U 3JIEKTPOHHON IIPOMBIIUIEHHOCTH MPEBBIIIAET €€ B 4-
5 pa3. Mcxons U3 3TOro, akTyaJlbHOCTh JAHHOTO MCCIENOBAHUS HE BBI3BIBAET
COMHEHUH.

OcHoBHOEe BHHMaHH€ B paboTe YJEIeHO UCCISIOBAaHUIO IIPUYUH
BO3HUKHOBEHUSI 3ayCEHIIEB IMPU BBIPYOKEe AeTaiell U3 TOHKOJHUCTOBOI'O IMpoKaTa
TonmuHou ot 1,5 no 4 mm, ¢ pasmepamu OT 5 10 32 MM, U3LOTOBIIIEMBIE U3
CTaJld M CIUIaBOB IBETHBIX METAUIOB. BBIBOABI M pEKOMEHAAIMH II0
[IPEeIOTBPAIEHUIO TOSBICHUS 3ayCEHIIEB BO BpeMs IITAMIIOBKH MOTYT OBIThH

MMPpUMCEHUMEI B CGprIHOM IMpOU3BOACTBE.

CTPYKTYPA, OBBEM U COAEP) KAHUE IJUCCEPTAIINN

JuccepTranyisi COCTOMT U3 BBEJEHUS, IISITH IJIAaB M BHIBOJIOB IO paborTe,
M3JI0KEHA Ha 172 cTpaHuIlax MaIIMHOIMCHOTO TEKCTa, COAEPKUT 43 pHUCYHKa,
26 Tabmum, Oubmmorpaduueckuil cmucok u3 143 HauMeHOBaHWH, 6
IIPUIIOKEHUM.

Bo BBenieHIN 000CHOBBIBACTCS aKTyIBHOCTH PAOOTHI, U3JI0KEHBI METOIBI
WCCJIEIOBAHMS BIUSHUS MapaMeTPOB TEXHOJIOTUYECKOIrO IpoIlecca JTUCTOBOM
BEIpyOKM Ha BeJIMYUHY 3ayCEHIIeB, Hay4YHas HOBHU3HA H MpaKTHYecKas
3HAYUMOCTB PaboTHI.

B mepBoii rinaBe faercsi aHAIN3 COBPEMEHHOIO COCTOSHUS MCCIIEIOBAHMI
BEIDYOHBIX oOIlepalii JHUCTOBOM INTAMIIOBKH, H3JI0XKEHA IleNlb, 3a4aud
IIPEACTABICHHON pabOTHI M OCHOBHBIE IOJIOXKEHUS, BEIHOCHMBIE Ha 3aIlUTY.

Bo Bropoi#i rimaBe paspaboTaHa oOmas MeTOJIWKAa HCCIEHOBAHMM, JAHO
ONMCAaHHE OKCIEPHUMEHTAIBHOIO  OOOpYAOBaHUSI H  METPOJOTHYECKOrO
obecIieueHusI.

B Tperpeli rmaBe IpeACTaBIeH aHAU3 pPE3YJIBTATOB SKCIIEPHMEHTOB,
pa3paboTaH IUIaH IONHOro (haKTOPHOTO KCIEPUMEHTA, BBISIBIEHBI ITaApaMeTPhI
(popMoHM3MeHEeHHs, OKa3bIBAIOIME BIHSHHE Ha OOpa30BaHUE 3ayCEHIEB U

OIIPEACIICHLI UHTEPBAJIbl BADBHUPOBAHUS IIAapaMETPOB.



B d4erBeproli IIaBe IpeJCTAaBIEHO OIKMCAaHUE IIOTHOTO (HaKTOPHOTO
skcepuMeHTa (IIDD), mpoBeneHa oOleHKa aIeKBATHOCTH MaTeMaTHYeCKOM
MOJIEJIH, IIO3TAITHOT'O HCCIICIOBaHUS nedopMupoBaHus, BEIOOpa
TEXHOJIOTHYIECKHUX MaTepUaJIoB U pacyeTa CHIIbI BEIPYOKH.

B naToi riaBe mpencTaBleHO ONUCaHME 3allaTEHTOBAHHOTO YCTPOMCTBA
IUId PEBEPCHBHOM BBIDYOKM JeTaled H3 JHMCTOBOI'O Marepuana, B KOTOPOM
npo(UIIb CHHXPOHHO BPAIIAOIIUXCS KyJIAaYKOB 332 OJMH 000pOT 00ecIeynBaeT
BBIIIOJIHEHUE  PEBEPCHUBHOM  BBIDYOKM C  OINPENETICHHOHM  CKOPOCTBHIO

nehopMUPOBaHUSL.

HAYYHAS HOBU3HA 1 JOCTOBEPHOCTHD PE3YJILTATOB
PABOTBI

Hay4yHyro HOBU3HY IUCCEPTallMOHHON pabOTHI ONPENEesISIOT ClIeayIOIHe
pe3yIbTaThl HCCIENOBAHUS, OyYeHHEIE JIMYHO COUCKATEIEM.

PaspaboraHa MaTeMaTudecKas MOJeNlb, OIIMCHIBAEMas ypaBHEHHEM
perpeccuu, KOTopas IO3BOJIMIA YCTAaHOBUTH 3HAYEHUS PEXXHMOB PEBEPCHBHOI
BBIPYyOKH, 00€CIICUNBAIOIINX U3TOTOBJICHHE AeTalel 6e3 3ayCeHIIEB.

Y CTaHOBIEHB! B3aMMOCBS3H MEXIY PEXUMaMU PEBEPCUBHOM BHIPYOKH H
BEJIMYMHON 00pa3yIONIUXCs Ha H3TOTABIUBAEMBIX JIETANISX 3ayCEHIIEB.

OrmpenieeHB! AUAa30HbI PEXUMOB PEBEPCUBHOM BBIPYOKH, IIPH KOTOPBIX
U3rOTOBJICHHEIE IETAIH HE UMEIOT 3ayCEHIIEB.

OKCIIepUMEHTAJIFHO YCTAaHOBJIIEHBI COOTHOIIEHHS MEXaHUYECKIX CBOWCTB
oOpabaTelBaeMBIX MaTepHalloB M IapaMeTpoB MPSAMOrO M  OOpaTHOro
nedhopMUpPOBaHHS.

JIOCTOBEpHOCTh HAy4YHBIX IIOJIOKEHUH, 3aBUCHMOCTEM, BBIBOJOB W
peKOMeHaanuil paboTHI MOATBEPKIAETCS:

1)  BBEINONHEHHEM HCCIEIOBAHHUN 3KCIEPUMEHTAILHBIX 00Opa3IloB Ha

CepTUGHLIHIPOBAHHOM 000PYIOBaHHUH B JTA00PATOPHH;



2)  HUCHOJB30BaHUEM TULSE KOMIIBIOTEPHOTO MOJICTTUPOBAHUS
JIMLEH3UOHHOTr 0 nporpammHoro komiuiekca DEFORM-3D;

3)  IpUMEHEHHEeM U3BECTHBIX MATEeMATUIECKHX METOJIOB;

4)  CXONUMOCTBIO IIOTYyYEHHBIX TEOPETUYECKUX PE3YJIBTATOB C
OKCIIEPUMEHTAIBHBIMY JAaHHBIMH (MaKCHMaJIbHOE PACXOXXICHHE He MPEBBIIIAeT
6,4%);

5)  ycmemHsIM MIPOMBIIUICHHBIM anpoOupoBaHUEM u
3aITaHMPOBaHHBIM JanbHedmuM BHeapeHneM Ha 3A0 «COATD» (cupaBka 06
onobpenuu ot 31.07.2013 Ne02/3220).

OcCHOBHBIE TEOpETHUYECKUE U IPAKTUYECKHE pe3yNbTaThl IUCCEPTALNU
U3JI0KEHBl B IIITH CTaThSAX, OIyOJMKOBAHHBIX B BEIYIIUX PEIEH3UPYEMBIX
U3JIaHUSIX, PEKOMEHIOBAHHBIX B JelcTByroleM IepeuyHe BAK; momyden 1

IIaTCHT Ha I/I306peTeHHe u 1 maTeHT Ha ITOJIC3HYIO MOJEIIb.

IHPAKTUYECKAA HEHHOCTD PE3YJIBbTATOB PABOTHI

IIpaktyeckas 3HAYMMOCTH pE3yJIbTATOB HCCIEHOBAHUS UL HAYKU
3aKIIF0Ya€TCAs B TOM, YTO HAa OCHOBE YCTAHOBIICHHBIX PEXHMOB PEBEPCHBHO
BEIDyOKH Da3pabOTaHO YCTPOMCTBO Ui PEBEPCHBHOM BHIPYOKH IeTaneill 0e3
3ayCEHIEB M3 TOHKOJHUCTOBOIO IIpOKaTa, 3allMINeHHOe mareHToM P® Ha
n3obpetrenue Ne2399451 u marentom P® Ha mone3nyro mogens Nel26270.

ChopmynupoBaHsl ~ pPEeKOMEHIAIMHA 1O  [PUMEHEHHMIO  PEXKHMOB
PEBEPCUBHOM BHEIDYOKHM B 3aBHCHMOCTH OT MEXaHWYECKHX CBOMCTB MaTepuaa
3arOTOBKH.

IIpakTudeckas LEHHOCTh M HOBH3HA IOITBEPIKAAIOTCS TAKXKe TEM, YTO
Pe3yJbTAaThl IUCCEPTALMOHHOTO MCCIEN0BAHUS UCTIONB3YIOTCS [IPU [IPOBEICHUM
JEKIUM W TNPaKTHYECKUX 3aHATHH 10 AUCIUIUIHHAM «MaTemMaTudecKoe
MOJICIUPOBaHHE B MAIIMHOCTPOeHHM» U «OpraHuzaius H ILIaHHUPOBAHUE

SKCIICpUMECHTAa».



HNCIIOJIb30OBAHME PE3YJIbTATOB U BHIBOJAOB
JUCCEPTAIINN
PexoMeHzanmuu 1O  HCIOJNB30BAHHUIO  pPE3yJbTATOB W  BBIBOJOB
quccepraii. CuuTaeM Ies1eco00pasHbIM IPOJODKUTE padoTy B HAIPaBICHUH
pellleHns 3a7a4d IIOUCKAa HEOOXOMUMBIX PEXUMOB PEBEPCHUBHON BBIPYOKH IS
IpyTUX THIOpPa3MepoB JeTalei.
OCHOBHBIE IIOJIOXKEHUS AUCCEPTALUY HAIUTH OTPAKEHHE B ITyOJIMKAIHSIX

aBTOpPa, a TaKXKE B JOKIaJax HA HAYYHO-IIPAKTHYCCKHUX KOH(i)CpeHI.II/U{X.

3AMEYAHMS 110 PABOTE

Ormedass DOCTOMHCTBA IUCCEPTAIMOHHOW pabOTHl, €€ MPaKTUIECKYIO
3HAQYMMOCTh M HAy4YHYIO0 HOBHM3HY, CIeNyeT yKa3aThb Ha HEKOTOPBIE CIIOPHEIC
IIOJIOJKEHHS ¥ BBICKA3aTh 3aMEYaHMsl.

1. 3a cuyeT dYero U3MEHsIach CKOPOCTH Je(opMHpOBaHUS y
SKCIEPUMEHTAIBHOIO yCTPOHCTBA?

2 Kax yguTsIiBanocs BIUSHUE TONIIUHBI MaTepuasa?

3. Kak Buusger cocTosHMEe KpOMOK MHCTPYMEHTa Ha IIPOIece
o0pa3oBaHus 3ayCeHIIeB?

4. KakoBa cTOHKOCTH paboyero HHCTPYMEHTa 3allaT€HTOBAHHOIO

ycTpoiicTea?

SAKJIIOYEHUE
Juccepranus ~ OpeAcTaBIseT — co0OW  3aBEPIIEHHYIO Hay4HO-
MCCIIEIOBATeNIbCKYI0  paboTy Ha akTyalbHylo TeMy. HoBble HaydHbIe
pe3ynbTaThl, NOIy4eHHBIE JUCCEPTAHTOM, UMEIOT CYIIECTBEHHOE 3HAUYEHHE IS
POCCHUHCKON HAyKH WM IPAaKTUKH B OOJACTH OOpabOTKHM METAJIOB JABIICHUEM.
BrIBozBI 1 pekoMeHaauu 000CHOBAHEL.
CrenanHple 3aMedyaHHMs He CHIDKAIOT LEHHOCTH JMCCEPTAILMOHHOM

paboTHI.



HuccepramonHas pabora cooTBeTCTBYyeT TpeboBanusM 1.9 Tlomoxenus
O IPHUCYXIEHUU YYEHBIX CTEleHEeW, YTBEPXKICHHOTO ITOCTAaHOBJICHHEM
IIpaButensctBa Poccuiickoit  ®emepanuu  Ne@42 ot 24.09.2013 .,
OPEIbSIBIAEMBIM K  KaHIUAATCKAM  JIUCCePTallUsAM C TOYKHA  3PEHHUS
AKTyallbHOCTH, HOBHM3HBI M IIPAKTHUYECKONH 3HAUMMOCTH  IIOJTYYEHHBIX
pé3yJILTaTOB, a ee asrop, IIpockypur Anekcannp AJeKCaHAPOBHUY,
3aCITY)KUBAET MPUCYKIEHU YICHON CTEIIEHU KaHAMJATa TEXHUYECKHX HAyK II0
cunenuanbHocTH 05.02.09 — TexHOMOrHM U MaITUHBI 00PabOTKHU 1aBIEHHUEM.

Hoxman A.A. IIpockypuHa 10 TeMe TUCCEPTAIlHOHHOM paboThl 3aCiIyIIan
U o0cyXZeH Ha pacIIHpeHHOM 3aceqaHud Kadeapbl «MalluHbl 1 TeXHOIOTUH
o0paboTku MeTawioB JjaBienuem uMm. HM.A. Hopunpma» @OIBOY BO
«MOCKOBCKHM  rOCyJapCTBEHHBI  MAIlMHOCTPOUTENbHBIA  YHHBEPCHUTET

(MAMMI)» (mpotokoir Ne /ﬁ oT «09» mapta 2016 rozna).

3aBeayromnuit kaheapoit
«MamuHbI ¥ TEXHOJIOTHH
00paboTKH METAILIIOB

nasiienreM uM. 1.A. Hopunibiaay,
IOLIeHT, K.T.H.
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N.N. KontyHoB
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(enepanpHOe rocy TapCTBEHHOE GHOUKETHOE 06pa30BaTeNbHOE YIpPEKICHIE
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kiod@mami.ru, +7 (495) 276-32-31 n06. 25102
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