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Ceatocnas Cokonos
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K MPOEKTUPOBAHUIO MO3BOMAET He TOMBKO COBLI,aTb Hamnquyro
KOHCTPYKUWIO, HO 1 0becneymBaeT KOHKYPEHTHOE NPenMyLLLECTBO 3a CYeT
CHWXKEHUS 3aTpaTr Ha NPOeKTUpOBaHUE (BPEMEHHbIX, Ha W3roToBIiEHNE
OMbITHbIX 0O6pa3LoB) N ceDeCTOMMOCTU U3FOTOBIIEHNS KOHCTPYKUMK (B T.u.
3a CYeT WuCMnonb3oBaHWA CTaHOAPTHbLIX TUNOPA3MEPOB COPTAMEHTA,
npokaTta v T.4.) U ee aKcnnyaTtauunu.

Llenblo onTMManbHOrO MNPOEKTUPOBAHUA SHABMSAETCHA CO3JaHue
N30enuin, KOHCTPYKUMA U T.M., JydlWMM oOOpa3oM BbINOMHSAKOLLMX
Tpebyemble OYHKLUU, MUHUMANbHO UCMNOMb3ys MMEKLLIMECS PECYPChbl U
BO3MOXHOCTU.  YTOObl  OOOUTBCA  KayeCTBEHHOro  pesynbrara,
HeobxoaMMo ONTUMM3NPOBAaTb Ha BCEX 3Tanax NPOeKTUPOBaAHUS.
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IIpunoxenne Nel
Kk oroopy Ne XX-XX-XX0/XX-XXX/XX/2019
oT «_ » 2019r.

TexHu4eckoe 3ajaHue AJs MNpoBCACHHUSA pacqéTa MNPOYHOCTH H TONOJOTHYe€CKOH ONTUMHU3 AN KOHCTPYKIIMH
HaAaNMECHOBaHHE.

1. IIpeamer moroBopa
Pacuér IIPOYHOCTHU U TOIMOJIOTHYCCKAA ONITUMH3alUA KOHCTPYKIIMY HAUMECHOBAHMUE.

1. Ieasn

Pacuér npoyHoCTM M ONpenencHue ONTHUMAlIbHOIO PACIONIOKEHU Marepuaia B Npeldesiax 3apaHee 3aJaHHOIO IMPOCTPaHCTBA
MPOEKTUPOBAHUSA C LEJIbI0 JAOCTIKEHUS B [OAHOM BapHaHTE MHHMMM3ALMU_MacChl MPU COONIOACHUM OTrPAaHUYEHUN Ha
BO3HUKAIOIIME HaNpsHKeHHs], [B JAPYroM BapHAHTE MAKCHMMM3AIMH_SKECTKOCTH TpPU OTrPaHUYEHUU OO0bEMa OCTaBISIEMOrO
Matepraia]. (BapuaHT BHIOUPACTCS 3aKa3YHKOM)

B pamkax nanHO# paboThl HEOOXOAMMO:

CO3/1aTh PACUYETHYIO MOJIENIb B COOTBETCTBUU C UCXOIHBIMU JAHHBIMH (IIPEIOCTABIISIOTCS 3aKa3YMKOM);
BBITTOJTHUTD JTUHEWHBIA CTATUHYECKUM IPOYHOCTHOM PACUeET,;
IIPOBECTH OLICHKY IMOJTYYEHHBIX PE3YIbTATOB,;
IIPOBECTH TOIMOJIOTMYECKYO0 ONTUMHU3ALMIO KOHCTPYKINH ISl 3aJaHHBIX PACUETHBIX CIy4YaeB (IIPEI0CTABIISIOTCS 3aKa3YMKOM);
IIPOBECTH OLIEHKY U KOHTPOJIb MOJIYYEHHBIX PE3YJABTATOB (CONIACOBAHUE C 3AKA3UYUKOM);
MPOBECTU MOCT-00pabOTKY MOITYYEHHON (HOPMBI;
IIPOBECTHU MPOBEPOYHBIN PACUET HOBOW KOHCTPYKLIMH JJIs1 3aJAHHBIX PACUETHBIX CITydaeB (MPEAOCTABISIOTCS 3aKa3UUKOM);
MPENOCTABUTH PE3YNbTAThl B 3JIEKTPOHHOM BHJI€ M HA OyMa)>KHOM HOcuTene — 1 3K3.




JTanbl U MOAYNHU

. pouecc'
ONTUMANILHOrO npoeKTMOBaHM;l

¢OpMI/IpOBaHI/Ie reomMeTpumm 3arotoBkKku no raﬁapMTHO-I'IpMCOGAMHMTeﬂbeIM pa3mMepamM.

3agaHue 3aKpensieHMn, CoeAgUHEeHUN U Harpy3ok.
NeHepauuma KO ceTtku.

2

3aaaHue 3aKpenrieHun, CoeAUHEHUU U Harpy3ok.
MapameTpunyeckasa onTummsaumsi 3aKpenyieHun U cCoeAUHEeHUMN.

4

3agaHue obrnacTu NpPoeKTUpPOBaHUSL.

Tononornyeckasa onTuMmsaums — MMHUMMU3aLUMA MaccChbl € orpaHnyeHunem Hanpﬂ)l(eHVIVI.

dopmMunpoBaHMe 3CKU3HOW reoMeTpun getanm.

7

PopMUupoBaHME reoMeTpuUn geTanm.
PrHUNLWHAA ONTUMU3ALNA FreOMeTPUM.
lNpoekTnpoBaHne coeaANHEHUMN.

APM Studio

APM Structure3D

APM Structure3D

APM Structure3D
Komnac-3D
APM Joint‘
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N3rotoBuTb ctanecHyto (C1235) dpepmy rabapmutamm 10000x1000x100*MM MUHUMaANBLHON
MaccChbl, BblAEPXXNBAKLLYHO paBHOMEPHO pacnpeneneHHyto Harpy3ky 100Tc Ha BepxHUK NosC C
KoadppuumeHtamm 3anaca 1.25 no tekyyectn n 1.3 no ycronudmsoctn. OnnpaHme rno Kpasm.

* CNpaBOYHO
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PdopmupoBaHue reoMeTpmun 3aroToBKM no ra6apm|-|o npwcoep,m-lmenbl-lblm
pa3mepam. 3agaHue 3aKpenneHnn, coeauHeHUn n Harpy3ok. NleHepauua K3 ceTku.

e — memsm e 3@MyCKaeM NOBEPXHOCTHOE MoAdenMpoBaHue B

g APM Studio
il * B acknse pucyem npamoyronbHuk 10000x1000 mm
* KOMaHOOW «KOHTYpHaa NMOCKOCTb» NpeBpallaem
ero B NnacTuHy
* iepexoaum B pexum K3 aHanmaa

FPNEEIEY
e

* npucBanBaem nnacTtuHe TonwmHy 100 mm

* MPUKagbiBaemM K BepxHemy pebpy
pacnpenerneHHyo cuny

« cozgaem KO ceTtky ¢ warom 50 mm (~20 K3 Ha
~ MUHMManbHbIN rabapur)

* nepegaem ee B APM Structure3D
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3agaHuve 3a|<penne|-w||4, coeMHEeHUMN.
* 3a0aeM 000rnoYeYHbIM anemMeHTam
OUKTUBHYIO XXECTKOCTb

* BbibMpaem cedeHne MakcmmasrisHOn N3rMbHou
XKECTKOCTU, «NpOoLIMBaAEM» UM TOpPLbI
NMacTUHbI, NPaBUITIbHO OPUEHTUPYS CEYEHME

e CO340aeM 3adenaHHbIn y3en Bbnusu Topua
NMacTUHbI, YNPYTy0 CBSA3b MEXY HUM U
cepegvHou Topua, 3agaBas 60sbLLIMMUN BCE
napamMeTpbl, KoOMe TOPCUOHHOW KECTKOCTN OT
npornda nNnacTUHbI

* KONUPYEM YNpPYryo CBA3b B ApYyron Topeu,
COBMELLAEM Y3rbl

* 3aKpenmnsem y3en B UEHTPE NNacTUHbI OT;
NPOAONbLHOro NepemMeLL.eHns o
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(3akpenneHun).

* OTKPbIBAEM OKHO HaCTpPOEK
* B KQ4eCcTBE NPOCTPAHCTBA NPOEKTUPOBAHUS
BblOMpaem crion, cogepxaluum yrnpyrue ceasu,
BapbMpyeMbIM NapaMeTpoM — TOPCUOHHYHO
XXeCTKoCTb ynpyron ceasu(s JICK),
NPEenATCTBYIOLLYIO NOBOPOTY TOPLIOB Mpu
npornbde dpepmol

* pesynsrataMmu pacyeTa — 3KBMBaNeHTHOE
HanpskeHne no Musecy (SVM) B nnactnHax

* 3afaeM LeneBy PyHKUKUO kKak SVM (-> min)
C TouHOCThIO 4 MIa (~8% ot oxxmoaemoro
Hanps»keHnsa)
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BrinsHue XecTtKkocTtu 3aernneva| nee ontTmMmn3alus.

e 3aaBas OMEHb Manoe N 04eHb DOsbLLOEe 3HAYEeHUS
KPYTUNbHOW XXECTKOCTU, IMHEUHbLIM CTaTUYECKUM pacyHeToM
nonydaem kapTtuHbl HOC, cooTBeTCTBYOLME LUAPHUPHOMY
onupaHuio 1 3agenke

* M0 pe3ynbsrataMm, HanpsXXeHns KOHLUEHTPUPYHOTCS
nocepeaunHe danku nnu B 3agernke

* 04EBMOHO NPEaNnONiIOXUTb, YTO NMPU MPOMEXYTOYHOU
XKECTKOCTU 3aKpenieHnsa HanpaxXeHns CHU3ATCS U
BbIPOBHSAOTCH

* ONTUMarbHas XXeCTKOCTb HaxXoAUTCA pacyeToMm
[TapameTpunyeckon OnTuMmnsaymm — MakcmmarsrbHble
HaNpPsAXXeHUa B 3aroToBke CHUXXeHbI B ~2 pa3a!

* Nepexoanm K yaaneHuio HeHarpy>XeHHbIX obnacren cu
nomoLllbto Tononornyeckom OnTumMmmn3saumm

N
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HaxoxaeHue onTumanbHOU reomMeTpuun nsgenus
c nomouwbo Tononornyeckon OnTuMusauumu.

e
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* B KAYECTBE NPOCTPAHCTBA MPOEKTUPOBAHUS
BblOMpaem obonoyeyHblie KO, Kpome Tex, K
y3nam KOTOpbIX NpuoXeHa Harpyska (nytem
3agaHns oo6beMHOW O05N)

* LleneBas PYHKLUMS — macca, orpaHNYeHus:
HanpspkeHns <= 190 MIa, muH. TonwmHa 200
MM (4 rabaputa KQO)

* B pesyrnbrare pacyeTa nonyyYyaem 3ckus
onTUMarbHOW reoMeTpun pepmbl
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* Bbibnpaem bazoBoe ceyeHune (Tpyba
anektpocBapHas npamoluosHaa 100x2)

* 0ObpUCOBLIBAEM 3CKN3 CTEPXKHEBLIMU K3,
He NPMBA3bIBASACH K MPOMEXYTOYHbIM Y3nam
* €CNN KOHCTPYKLUA npeanonaraeTcs
CUMMETPUYHON — OT3epKannMBaem
OTPUCOBAHHYIO MOSTOBUHY, COBMELLAEM Y3Ibl
* lepe3agaem pacrnpeneneHHyo Harpysky
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CDMHMLUHaﬂ onTuMmmu3lauus
* 3aJa€eM LWapHUPbI HA KOHLaxX

BCroMoraTenbHbIX CTEPXXHEN (HUXHUN
NOSIC N PaCKOCbl) — pa3peLlaemM BpalleHus,
COOTBETCTBYHOLLME Nporby doepmsbl

* NOMeLlaeM CUMMETPUYHbIE AeTanun B
OTAEeNbHbIM KOHCTPYKTUBHBLIW JIEMEHT

* MPOBOAUM JNH. CTATUYECKNN paCHET U
nogbop ceYeHn KOHCTPYKTUBHbIX 351-TOB

* TPyNNMpyemM CXOXue coptTameHTbl Ans
COKpalLleHMa accopTuMeHTa

\ LU LR ELEELEELEELLLL H
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e Macca onTMMarnbHOU KOHCTPYKUMK 643
Kr, a TpaguumoHHou 2121 kr — B ~3 pas3a

* HanpshkeHns B KOHCTpyKuumn 183 Mlla
obecneuvnBaloT TpebyemMebin K-T 3anaca no
TekydecTtn 235 Mna/183 Mlla = 1.28 > 1.25
e 3anac obwen ycrtonumsoctn 1.87 > 1.3 —
pekomeHayembin CI116.13330.2017

* npornd 18.7mm/10000mm = 1/535 < 1/200
— pekomeHayembin CI1 16.13330.2017
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OnTumanbHoe npoe'K"rMp'O'B'aHMe = "

Ynpyrue u lUapHUPHbIe CoeanHeHus
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OeTanb
[TapameTpuyeckas onTuMmmusayms
XXECTKOCTW KPENnseHns
Tononornyeckas ontTuMmn3auns
PunHMWHaA onTuMmn3aumns
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Tononorn4yeckass ontTuMmn3sauus
PeBepC-MHXUHUPUHT PobacTHoCTb DOuHMWHaA onTUMU3aLUnS
NNokanusauuna nponsBoacTBa - COXpaHeHne (B pa3paboTke)

, dyHKLUMOHANLHOCTU NpwU
NOrpPELUHOCTAX U3rOTOBMNEHUSA, . | 2,
9 N3HOCE, NOBPEXAEHUSAX. ah
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TexHonorna OntumanbHoro [IpoekTMpoBaHUA MO3BONAET He
TONbKO CO30aTb HaWMy4llyl KOHCTPYKUMIO, HO WU obecne4ymBaeT
KOHKYPEHTHOE MNPEeMMYLLECTBO 38 CYET CHWXEeHusa 3aTtpaT Ha
NPOEKTUPOBaHNE (BPEMEHHbLIX, HA W3rOTOBIIEHME OMbITHBIX 00pa3LoB),
cebecToMMOoCTM  U3roTOBMEHMA (B TMY. 3a CYET  MCMONb30BaHUSA
CTaHOApPTHbIX TUMOPa3MeEPOB COpPTaMeHTa W T.4.) W 3Kcnnyarauuu

KOHCTPYKLIAW. Oenai c Hamu, Aenaun, kak Mbl, gernan ny4lie Hac!

Komnanma HTL «AMNM»
(Hay4YHO-TEXHUUYECKUN L eHTp)

C I-I a CI/I 60 MockoBckas obnactb, r. Kopones

OkTA6pbCKMIA 6ynbBap, 4. 14, ochbuc 6
Ten.: (495) 120-58-10, (495) 514-84-19

3a B H M M a H M e ! Internet: www. apm.ru, www.cae.apm.ru

E-mail: com@apm.ru
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