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AKumoHepHoe  obuwectBo  "BOeHHO-NpoMbIWIEHHAA  Koprnopauumsd
"Hay4yHo-npounsBoacTBeHHOE obbeanHeHune MaLIMHOCTPOEHNAa"
ABNAeTCA OAHMM M3 BeayWMX pPakKeTHO-KOCMUYECKUX npeanpusTum
Poccun. Kak ronosHoe npeanpuatve B MHOronpoduiibHOW Koonepaunm

obecneunBaetr BoopyxeHHble Cwunbl CTpaHbl HOBENLWUMMU BUOAMMU
BOEHHOW TEXHUKMW.

AD BOEHHOD-NMFOMLHBNEHNMHAR EOFPFNOPALARA

v F /A AT BEALLEH OO TP OLE/ AR

e

OCHOBHbIe HanpaBJieHUA AeATesN1IbHOCTU

* boeBble KOMMSEKChI C KpbliaTbiMX pakeTamm

» CTparernyeckume pakeTHble KOMMNEKCbl U pakeTbl-HOCUTENN

* KocMunyeckne KoMnmekcbl, CUCTEMbI U annaparbl

* lHdbopMaunoHHbIE TEXHONOMK, BO30OHOBISIEMAast SHEpPreTMka
N UHTErpUPOBaHHbLIE MHHOBALMOHHbIE NPOAYKThI
TEXHOMOrMmn ABONHOIO NPUMEHEHUS

http://www.npomash.ru/activities/ru/napravl.htm



http://www.npomash.ru/activities/ru/naprav1.htm

Llenb paboTbli

Llenb paboTbl - MogenmpoBaHMe KOHCTPYKUMK Kopryca aganTtepa
netatenbHoro annapata (J1A), BbINONMHEHME MPOEKTHOrO pacyeTta
Hanps»XeHHO-4edPOPMNPOBAHHOIO COCTOSHUA U NOTEPU YCTOUYNBOCTH
' B IMHENHOW NOCTaHOBKeE.

Kpome Toro, Heob6xogmmo rnpoBecTU OLEHKY NPaBUNbHOCTH
BbIOpaHHOM KOHCTPYKTUBHO-CUNOBOW CXeMbI aganTtepa

N reOMEeTPUYECKUX NapaMeTPOB LLUMNAHIOYTOB N CUINOBOIO
Habopa noakpenneHnst OOLLMBKM.




KoHCTpyKUuMa apantepa

Kopnyc apantepa npegHasHadyeH angd npucoeamHeHusi nonesHom Harpysku ([MH) k JIA. OH aBndaetca Hecyweun
KOHCTpYKUMen, obecnevnBatoLlen CUNoBY, MEXaHNYECKYIO 1 anekTpuyeckyto cBsasn [H ¢ pasroHHbiM 6riokom J1A.

OO6mmue rabapuTHBIE pa3Mephl
KOpITyca ajanrepa

»2100

Kopnyc agantepa coeaunHsietcs ¢ 'NH ¢ noMoLLbio CUMCTEMBI pasaeneHnsd, a ¢ pasroHHbIiM 6riokom JTA npu nomoum
6onToBOro coeanHeHusl. bokoBasi MOBEPXHOCTb KOpnyca agantepa MO3BONSIET YCTaHOBUTb Ha HEE pasnuyHoe
HaBecHoe obopyaoBaHue.



KoHCTpyKUuMa apantepa

Kopnyc agantepa npencraBnsieT cobom cyxonm oTcek
KOHWU4YeCKou popMbl, BbINOMHEHHbIW N3 anioMVUHIEBOrO
cnnaea, u SBnAeTcs KnenaHo-60nToBOM KOHCTPYKUMEN.
Kapkac agantepa coCTOUT 13 LLUNAHroyTOB BEPXHETO,
HUXKHEro, NPOMeXyTOYHOro 1 rnagkou KOHM4YeCcKou
00O0SI04KN C CUITOBBLIM CTPUHIEPHBLIM HAabopoM.

Vane! knemwtenns [TH

IITmaHroyT BepxXHHIT

CrpHHTEpBI

IlmasroyT
TIPOMEIKY TOUHBIH

Vame1 kperieHES K JIA

Ha BepxHeM wWwnaHroyTe pacnosfioXeHbl YeTbIpe y3na
KpenneHua MNH. HmwkHuin (No noneTty) wnaHroyT

obecnevnBaeT (priaHUEBbIN CTbIK C pa3roHHbIM 6110KOM
JTA. Ha HmxHeM LwinaHroyTe pacnonoxeHo 12 mect T E—
OOoNTOBOro coeamHeHust ¢ pasroHHbIM 6nokom J1A.

KpoHmTeHHEI
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PacueTHasa KOHe4YHo-3nemMmeHTHaa mogenb B APM Structure3D

[TPOEKTHbLIN pacyeT NPOYHOCTM KOHCTPYKLNU
Kopnyca agantepa npousseaneH B CAlNP
APM WinMachine komnaHum HTL, «AlMM».

PacuyeTHas Mogenb COCTOUT U3: LUMNAHIOYTOB
BEPXHETO, HMXXHErO N NMPOMEXXYTOYHOrO,

a Takke 0OLUMBKM NOAKPENIEHHOW CUITOBbLIMM
anemMeHTamu, 6ankamm n CTpuHrepamu.
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IlInanroyT BepxHmit

IInasroyT HIDKHIET

IlInaHroyT mpoMesKy TOUHbIIT

2 > «

BepxHHI OIIAaHTOYT

TIpOoMeKYTOUHEBIH MITaHTOyT

O6wwuBKa, CTpUHrepsl, 6anku, WNaHroyTel MOAENMPOBanunch
NNacTUHYaTbIMU ANEMEHTaMM.

JlokanbHble MecTa KpenneHnn 1 NpUnoXeHnst To4eYHbIX CUI
MoaenmpoBanncb 06bEMHbIMU 3fIEMEHTAMM.
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BapuaHTbl HarpyxeH1Usi U CBOMCTBa NPUMeHsiIeMbIX MaTepuanoB

ATIOMIHHCBLII
AMr6

Bapuant HarpyxeHus Howmep y3na Fx H Fy.H Fz, H Kos¢durment 6ezomacuoctn, f
ABTOTpaHCIIOPTHPOBAHHE 1 9440 7130 4120
L5
2 16710 7000 2000
3 9020 -450 2090
4 3620 890 790
Ilonmer 1 5860 710 -1160
1.3
2 13090 1620 4220
3 17690 -4150 4630 JIeMeHT Marepuan E Os | Coz | Ts
KORCTPYIHIH Mila | MIla | MIla | MIIa
10890 -2890 -2000 "
IlImanroyT Bepxumii, | Cronar 72000 370 260 278
HIDKHHI 1 ATFOMITHHEBBII
TPOMEXKY TOTHBII AK4-1T1
Bankn u ctpunreps Cmnas 72000 250 | e 150
KOpIIyca ajanTepa AITFOMITHUEREIIT
Jl16.M
Obmmeka xopmyca | Crunas 68000 | 400 | 255 | 240
ajanrepa AITFOMITHHUEBEII
J19AT
Kporurreiixt Cruias 68000 | 310 | 150 | 180




Pe3ynbTraThbl pacyeTta

BapuaHTt 1. ABTOTpaHCnopTupoBaHue Kopnyca aganrtepa B coctase JIA.
PacyeT Ha yCTOMYMBOCTb

USUM[-], USUML-], USUM-] USUME|, USUAE- |, USLAAE |

1
0.9375
0.875
0.8125

0.75
0.6675
0.625
0.5625
0.5
0.4375

0.375

0.3125

0.25

0.1875

0.125

0.0625

o

e Bua cHapyxu s Bug usHyTpu

KoadhdumumneHT 3anaca no yCToM4nMBOCTU, B pedynbTaTe pacyeTa, nonyduncsa pasHeiM N = 1,43. [oTepsa yCTONYMBOCTU NPOUCXOANT B panoHe
y3na Ne2 kpenneHnus NH, B 30He 4ENCTBUA MakCUManbHOW Harpysku. YCTOMYMBOCTb TepsieT obumBka 1 6anka nog y3nom.
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Pe3ynbTraThbl pacyeTta

BapuaHTt 1. ABTOTpaHCnopTupoBaHue Kopnyca aganrtepa B coctase JIA.
CTtatnyeckmn pacyet

MakcumanbHble nepemelleHna coctaensoT ~ 0,8 mm l

USUMwam], USUM[mna], USUM[uama]

2625
0.8326 206
0.7805 1218.8
0.7285 196.9
0.6764 175

-

' MwvHnmanbeHble Ko3d. 3anaca

peanuayloTcs B 30Hax
. kpennenus MH

i K Koprycy aganTepy

0.1551 Wb’

0.1041 T

0

MakcrumanbHble 3KBMBASIEHTHbIE HAMPAXKEHUS
peanusyroTcs B 30He y3na Ne 2

&




Pe3ynbTraThbl pacyeTta

BapuaHT 2. lNoneTtHbIn crny4van, npu BbiBegeHUN Ha JIA npyn MakcnmMmanbHbIX NPOAOSbHbIX Neperpyskax.

PacuyeT Ha yCTOM4YNBOCTb

USUM[-], USUML-], USUM[-] USUME), USUML], USUME|
1 1

0.9375 09375

0.875 0e7e

0.8125 08125

0.75 0.75

0.6875 06575

0.625 0625

0.5625 0 55,

0.5 0.5

0.4375 0.4375

0.375 0.375

0.3125 0.312

0.25 0.25

0.1875 01875

0.125 0125

0.0625 0.0625

0 o
ey [
Bua cHapyxu Bua naHytpu

KoadhpunumeHT 3anaca no yCTon4ynmBocCTU, B pesyrbraTe pacyeTa, Nonyymsncsa paBHbiMm n = 4,3.
[MoTepa yctonumsocTn npomcxoauT B panoHe yana Ne1 kpenneHus MNH. YcTtonumBocTb TepsieT obLumBKa 1 Banka nog y3rnom.




Pe3ynbTraThbl pacyeTta

BapuaHT 2. [NoneTHbIn cny4van, npu BbiBegeHUN Ha J1A npyn MmakcnmMmanbHbIX NPOAOSbHbIX Neperpy3kax.
CrtaTtnyeckun pacyet &

Bua nsHytpu

MakcumanbHble nepemMeLleHns coctasnsarT ~ 0,3Mm

USUM[mm], USUM[mm], USUM[mm]

MakcrumanbHble HanpsXKeHUs
peanusyloTcs B MecTe kpensieHus NH
N B CTEeHKe Banku nog y3nom

0.08569

0.06427

ey

MwuHMManbHbIE KOSM. 3anaca peanusyrTcd
B 30Hax kpensieHns NH k kopnycy agantepa




BbiBoAbI

B uernom KOHCTPYKTUBHO-CUJTOBaA CXemMa Bbl6paHa NpPaBUJ1IbHO. OaHako ecTb BO3MOXXHOCTb €€ ontumMmusauun!

B cnyyae aBTOTpaHCNOPTMPOBaHUSA Kopryca adantepa B coctase J1A 1 NoneTHOM criyyae,
Npu BbiBegeHUn Ha J1A npu MakcMManbHbIX NPOAONbHbLIX Neperpyskax, MakcuMarbHble HanpsKeHUs!
peanu3yloTcs B NoKarbHbIX MecTax, B y3nax kpennenus MNH 1 npoaonbHbIX 6ankax nof yanamu.

[na cHmXkeHnsa HanpsbkeHnn B Gankax un yanax kpennexHuns NH Heobxognumo, npu paspaboTke
KOHCTPYKLUMN N3MEHNTL UX FEOMETPUYECKNE NMapaMeTPbI, YBENNYUB TOSILLNHY U BbICOTY Dariok.

C uernblo NoBbILLEHNSA YCTOMYNUBOCTIN KOpyca agantepa U CHUXXEHUS ero MacCbl BO3MOXHO
N3MEHEHNE KOHCTPYKTUBHO-CUITOBOM CXEMbI pa3MeLLeHnsa Banok n CTPUHrepoB nog yanamu
npucoegnHenmna MNH.

OKBMBaNeHTHbIE HaMpsKeHUsa B OOLUMBKE, CTPUHIepax M LLNaHroytax, BHe 30H OeNCTBUS
nokanbHbIx cun ot [NH, He npeBbiwatoT 100 MIMa. 3anac npo4YHOCTU NpeBbIWaeT n >2,5.
C uenbl YMEeHbLLEHNS MacCbl KOHCTPYKLMN, reOMETPUYECKNE NapaMeTpbl LLMaHroyToB,
CTPUHIepoB MOryT ObITb ONTUMU3NPOBAHBI.
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