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Ha crny>x6e NPOMbILLNEeHHOCTHU

[Ona kaxpgon 3agayuv HangeTcAa peLueHue!

NMo3nunoHnpoBaHue NporpaMmmMHbIX NPOAYKTOB nMHeukun APM
ANA UHXEeHEePHbIX pacyeToB

Cepren Po3nHCcKum

W\ AI'MTM

HTL, «AlMM» - Begywmi paspabotumk MO gna nHxXeHepHbIX pacyeToB



IlnHenka nporpammHbix npoaykros HTL «AlNM»

APM Multiphisics MogenupoBaHne dnanyeckmux NpoLeccoB, NPOYHOCTHOM pacyeT
P 1 NPOEKTMPOBAaHME KOHCTPYKLWIA, AeTanei MallnH U MEXaHU3MOB
. ] MPOYHOCTHO pacyeT 1 NPOEKTUPOBAHMNE KOHCTPYKLIMIA, T
APM WinMachine Jetanem mawmH 1 MexaHn3moB o :
APM StructFEM MPOYHOCTHOM pacHeT KOHCTPYKLIWIA ’
- PacueT 1 npoekTupoBaHue aetanei MalluH R 4
APM Mechanic N MexaHn3moB ) 7,
APM EMA PacyeT anekTpomMarHUTHbIX Nonei
APM EGA AHarnua Te4eHns XUOKoCTU U rasa
APM ECA Pac4yeT anekTpuyeckux Lenem
APM FEM MpoyHocTHOW aHann3 ansg KOMIMAC-3D

PacyeT n npoekTupoBaHne KOHCTPYKLNK

APM Civil Engineering ANS NPOMbILLNIEHHOIO U rpaXxgaHCKoro
cTpouTenscTea




I\ AINMM L
NMpoyHocTHOU aHanu3 ana KOMIMAC-3D

CucteMa npo4yHocTtHoro aHanmsa APM FEM ana KOMIMAC-3D
npeagHa3sHa4vyeHa a/1s BbINOJIHEHNSA 3KCNpecc-pacyeToB
Hanps>XXeHHO-AedOPMNPOBAHHOIO COCTOSAHUSA

TBEPAOTENIbHbIX U MOBEPXHOCTHbIX 06BbEKTOB.

B cocTtaB npoayKTa BXOAAT UHCTPYMEHTbI:

* MOArOTOBKW A€Tasiel U cbOpoK K pacyéTy,
« 33/laHNSA TPAHUYHbIX YCNOBUA,

* reHepaTopbl KOHEYHO-3/IEMEHTHOMN CETKM,
* MOCTNpPOLLEeccop.

OTOT PYHKUMOHANbHbIN HAbOp NMO3BONSAET BbIMONHUTL:

CTaTnyecknin pacyer;
YCTanoCTHbIN pacyeT;

PacueT yCTONM4YMBOCTH;
CTaunoHapHbIN TEMJI0BOW aHaNus;
TonosiorMyeckyo onTMMnu3ayuio.




Pacuer 3/1eKTPOMarHMTHbIX Nnosemn

APM EMA - no3Bonger MoAenuMpoBaTb W BbINO/HATbL pa3/IMYHble BUAbl aHanM3a XapakKTepUCTUK
3/1eKTPOMArHUTHOro nongd. PacyeTbl BbIMOJIHAKTCA AN19 CTaUMOHAPHbIX 1 HeCTauMOHaPHbIX PEXWMOB.

OCHOBHbIMKN TUNAMU paCyeToB ABAKOTCA.

3JIEKTPOCTAaTUYECKNUN pacueT;

pacyeT NoJjida NOCTOAHHbIX TOKOB,

AT

MAarHMTOCTaTUUYECKUM pacyeT,

HeCTaluMOHAPHbIN 3JIeKTPOMAarHUTHbIN pacuerT;

BbICOKOYACTOTHbIW MOA4aJibHbIX aHaNIN3.
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PacueT 3/1IeKTpUYeCKuX uenem

APM ECA no3BonsieT npoBoAUTb CXEMOTEXHMYECKOEe MOoAesIMpOBaHME CIOXHbIX CUCTEM (2/IeKTpuyeckue uenu,
CUCTEMbI YNpaB/eHNa u T.4.), KOTOpble MOryT BKOYaTb:
* 3J/1eKTpUYeckKue uenu rnpomsBosibHOW TOMOJIOrMMN, COCTOSALWLME N3 MACCUBHbIX, aKTUBHbIX, @ TakKxXe
NporpaMMmnUpyemMbixX 31eMeHTOB, @YHKLUMOHANbHbIE CBOMCTBA KOTOPbIX 3aAaeT NnoJsib30BaTeslb;
* 3/1eMeHTbl CUCTEMbI YnpaBrieHns (perynatopsl, anddepeHunpytowme 3BeHbs);
« 06paboTkn curHanoB (UHTerpaTopbl, YCUNNTENN, KOMMApaTophbl).
|

v

oOnekTpuyeckas
Mogesnb
(nogcuctema)

[aTumMK HanpsKeHus

MMmuTaunoHHas
Moaernb
(noacuctema)

MmMutaumoHHas
Moaesnb
(nogcuctema)

Ynpaenaems A UCT OMHMK TOKa

- OnekTpuyeckas
Mogernb

(nogcuctema)

o

YnpasaAeMslil ICTOUHUK HaMPSAXEHWA

[aTuvk ToKa

Moaenu anekTpnyeckunx Lenewu NMMuUTaumoHHble Moaenu

Buabl aHanusa: Buabl aHanu3a:

® CTaTUYECKUN
® FAPMOHUYECKUM aHaNn3
® aHaNIN3 HecTauMoHapHbIX MPOLLEeCcCcoB

® dHaAJ/IN3 HECTAUMOHApPHbLIX MpouUeCCOoB

v\ Eca




AHaNIN3 TEYEeHUM XXUAKOCTEN U rasos

APM FGA npegHasHayeH ANnd adHanus3a KUHeMaTUyecKux, AUMHAMUYECKUX, TEenJIoBbliX, 3SHepreTuyeckmx
N CUNOBbIX XapaKTEPUCTUK TEeUYEHUN XUAKUX W ra30BbiX Cpeld, a TakKXe KONMYEeCTBEHHOW U KayeCTBEHHOM
OLEHKN UX BANSHUS Ha Pa3/IMdHble MHXEHEPHO-TEXHUYECKNnEe 0O6beKThI.

OCHOBHble (PYHKLMNOHaNbHbIE [pyMeHeHune

BO3MOXHOCTU

- rmgpaenuyeckoe obopygosaHue
Pas3nNYHOro Ha3Ha4YeHus,

B KOTOPbIX XXMOKOCTb BbICTYNaeT
B KayecTBe pabouyen cpeabl;

dusmka Te4YeHUmn:
- NnaMnHapHas / TypbyneHTHas
- n3oTepmunyeckas / Tepmmyeckas

Mogenu TypbyneHTHOCTHU:
- anrebpaunyeckas
- KWNHETNYECKOW SHEPTUM

- CUCTeMbl HarpeBa, oxnaxgeHud
N BEHTUNALMN, B KOTOPbIX XNOKOCTb
Ui ra3 BbICTYMNakKT B Ka4eCTBe

Mpouecchl TennoodbmeHa: TennoHocuTtenewu;

- TEeNnonpPoBOAHOCTb

- KOHBEKLMSA (afBeKUMs, BbiHYXAeHHas, cBoboaHas) - 00bEKTbI, KOTOpble NoaBepratTcs
- U3nyYeHune BO34ENCTBMSIM BETPOBbLIX MOTOKOB.
- CMellaHHble

>

ConpskeHHble 3ada4n:
- COMPSKEHHbIN TENNoodMmeH
- OQHOCTOPOHHUN FSI
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PacueTr n npoekTMupoBaHue AeTaJien MallMH U MeXaHU3MOoB

APM Mechanic no3sossieT KOHCTPYKTOPaM BbIMOJIHATb MPOEKTUPOBOYHbIE N MPOBEPOYHbIE pacyeTbl AeTanen MalmnH
N MEXAHU3MOB C UCMOJIb30BAaHNEM UHXXEHEPHbIX METOAMK, a TaKXe Co34aBaTb AOKYMeHTauuto B cootseTcTtBun n ECKA
C UCnosib3oBaHmeM 6a3 AaHHbIX CTaHAAPTHbLIX N34ennn n MaTepmasnos.

CocTaB pacyeTHbIX MOAYJIENn:

APM Drive - npoekTupoBaHne npmeoaa BpallaTesbHOro ABMXeHUs

APM Trans - pacyeT 1 NpoekTupoBaHMe MexXaHUYeCKuUxX nepesady BpaLleHus

APM Shaft - pacueT n npoekTnpoBaHmne BanoB N OCen

APM Bear - pacyeta M NpoeKTUPOBaHUSA MNOALWMMHNKOBbIX Y3/10B Ka4YeHUs

APM Plain - pacyeTa 1 NpoeKkTMpoBaHUA NOALWNMHUKOB CKOJIbXEeHUS
APM Spring - pacyeTa 1 NpoeKTUPOBAHUSA YNPYrnxX 3/1IEMEHTOB MalUUH
APM Screw - pacyeTa HengealbHbIX BUHTOBbIX Nepenady

APM Cam - pacyeTta 1 NpoeKTUpoBaHMS KyauyKOBbIX MEXAaHN3MOB

APM Joint - pacueTa 1 NnpoekTMpoBaHNsa COeaUHEHUN 2/IEMEHTOB MalUnH

APM Dynamics - guHaMMn4yecKkni aHanm3 CTepPXXHEBbIX CUCTEM




APM StructFEM no3Bonger NpoBoAMTb aHaNnU3 Hanps)XXeHHO-4e(POPMNUPOBAHHOIO COCTOSIHUS TPexXMepHbIX
obbekToB 060K CNOXHOCTU. WNHCTPYMEHTbl KOHEYHO-3/IEMEHTHOro aHanmsa no3BONAAT MOAroTOBUTb
K pacyeTy mMoaeflb KOHCTPYKUUMU C UCMONAb30BaHMEM 6anoyHbIX, NAACTUHYATbIX U TBEPAOTENbHbIX, @ TakXxe
cneunanm3npoBaHHbIX TUMOB KOHEYHbIX 3/1EMEHTOB.

OCHOBHbI€ BO3MO>XHOCTM:

NMPOYHOCTHOMN pacyeT KOHCTPYKLU UM

P3N\ structFeM

JINHENHbIN CTaTUYECKNIN pacyeT;
YCTanoCTHbIN pacyeT;

PacueT ycTtonumeocTn (onpeaeneHmne KoadpduumeHToB 3anaca n gopM notepm yCTOMYNBOCTU);
PacueT cob6CTBEHHbIX YacToT (onpeaeneHmne 4acToT KosiebaHnm n CO6CTBEHHbIX (POPM);
HennHenHbIn aHanu3 (pusndeckas, reoMmeTpnyeckass HeJIMHEMHOCTb, KOHTaKTHasa 3aaaya);
TennoBon aHanm3 (CTauMOHAPHbIA N HECTALWUOHAPHbIN);

PacyeT BbIHYXAeHHbIX KonebaHmnm (aHnMaumnsa konebaTtenbHOro npouecca);
NMpoBepka Hecywen cnocobHOCTN, aBTOMaTUYeCcKnin noabop nonepevyHoro cevyeHus;
PaboTta c matepnanamm (U30TPOMNHbIMU, aHU3OTPOMHLIMU U T.4.);
PacyeTbl cBapHbIX, pe3bb0BbIX, 3aK1eno4YHbIX COEANHEHUN.




F\ AMM S
NMPOYHOCTHOM pacyeT U NPOEKTUPOBaHUE KOHCTPYKL MU, AeTasien MallMH U MeXaHU3MoB

'y‘ WinMachine = Vv‘ StructFEM o7 VV‘ Mechanic

APM WinMachine — CAE-cuctemMa aBTOMaTU3MpPOBAHHOIO pacyeTa U NPOeKTUPOBaHUS
MeXaHn4yeckoro obopyanoBaHnsa M KOHCTPYKLUMIN B 06/1aCTU MAWLMHOCTPOEHMUS.

OCHOBHbIe pewiaeMblie 3agaun:
4 [MPOEKTUPOBOYHbLIE U NPOBEPOYHbIE pPAaCUYeThbl AeTasieln MallKH;
v KuHeMaTnuecknii 1 AMHaMuueckuii aHanus PbIYAXHbIX MEXAHU3MOB;

v" MNoaroTtoska Mogeneii K KOHEYHO-3/IEMEHTHOMY aHasIn3y, reHepauus
CETOK KOHEUYHbIX 3J/IEMEHTOB;

v’ AHanus HanNps»XXeHHO-AedPOpPMUPOBAHHOIO COCTOSAHUS, YCTONYUBOCTH,
CO6CTBEHHOM U BbIHYXAEHHON ANHAMNKKU, CTaUMOHApPHON
N HeCTauMOHapHON Ten0npoBOAHOCTH;

v’ Pacuer COeIMHEHNIN 3/1EMEHTOB KOHCTPYKLUNA.




A

MoaenupoBaHue pmanvyecKknx NnpoLeccoB, NPOYHOCTHOM pacuer
M NPOEKTUPOBaHNE KOHCTPYKLUMUHK, AeTaseh MallMH 1 MeXxaHU3MoB

Vv‘ MultiPhysics = g\ winMachine 2= Py EMA = TR\ Fea = R\ ECa

MoaenupoBaHue pa3/inyHbiX (U3nUEeCKnX NpoLLeccoB:

HanpsxeHHo-agedopMMpoBaHHOE COCTOSIHUE TBEPAbIX TeN
TennonpoBOAHOCTb TBEPAbIX TeN
TeyeHnn XNAKOCTeEN U ra3son
DNIeKTPOMarHUTHbIX NOJien
DNeKTpUYecKunx uenen

dgte

31
T

AN NN

MynbTncdmnsnuyeckKkmin aHanms:

v' HAOC v TennonpoBOAHOCTM TBEPAbIX Ten

v' ConpsiXeHHbIN TensioobMeH

v HOC TBepAbIX TeNn n Te4eHUN XNAKOCTEN N ra3os
(oaHOCTOPOHHMM FSI)

v HAOC TBEpAbIX TeNn U TE4EHUN XNAKOCTEN N ra3oBs
(aBycTtopoHHUn FSI coBmecTHO ¢ FlowVision komnannmn TECUC)




ABTOMOGMNbHAA "4 gkl == -
NPOMbBILIEHHOCTD = ey '

ATOMHasA CypnocTtpoeHune
NPOMbILINEHHOCTb Hedrerasosas AspoKocmunyeckas
oTpac/b NPOMbILWAEHHOCTb

HALLU BoeHHO-NpOMbILWAEHHbIN
DIIb30BaTeynun KomMnAneKc

Nuwesasn \
I'IpOMbILLIneHHoch\ Mpoussoacteo YKenesHOR0POKHBIN

—

Mpon3soacTeo MallnH — TpaHcnopT
MeuyaTHas obopynoBaHusa
NPOMbBILUNIEHHOCTb
Taxkenoe
MaLLUHOCTPOEHMUEe
CenbcKoXo3alCcTBEHHOe CTaHi_<oc1'poeH ue NoabemMHO-TPAHCMOPTHOE

MallUHOCTpOEeHUe
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Cnacun6o 3a BHUMmaHue!

Komnanuna HTL «AlTM» he Ch Sine X SR o
MockoBsckasa obnacTb, . Kopones REOAIREIR
OkTabpbcknin Bynbeap, 4. 14, oduc 6
Ten.: (495) 120-58-10

Internet: www. apm.ru ae: .
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