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KnaccupuKaumsa nporpammHbIX
KOMIJIEKCOB

PelmeHne mexancumnanHapHbIX 3a4a4, coveTatlowmnx B cebe
B3aMMOJENCTBME NPOLLECCOB Pa3/IMYHOM Npmupoabl (Hanpumenp,
ANSYS Multiphysics)

PeweHune 3a4a4 mexaHMKKN TBepaoro 4epopmMmMpoBaHHOIO Tena
(ANSYS Mechanical, LS-Dyna, MSC.Nastran)

PeweHune 3agay rugpoaspogmnHammikm (Hanpumep, ANSYS CFD,
FlowVision, StarCD, OpenFOAM)

[poeKTMpoOBaHME N NpOorpaMmmmpoBaHue obopyaoBaHUA
INEeKTPOTEXHNYECKMNE pacYyeTbl
PacyeTbl B 061acTu reogesnm, reonornmm, 3eMaeyCcTpomncTBa

PacuyeTbl B 061aCTV XMMUM 1 T.4.



JInHenKa nporpammHbIX KOMMNJ1EKCOB
komnaHnm ANSYS

OaunH 13 Hanbonee KPYnHbIX U LLMPOKO BOCTPEDOBAHHbIX
NPOrPaMMHbIX KOMMNJIEKCOB, UCMONb3YEMBbIX CMeLUaMcTamMu B
061aCcTN MHXXEHEePHOro aHan3a U NPOEKTUPOBaAHUA

[MporpaMmMHbIA KOMMJIEKC UCMOAb3YeTCA A1 KOHEYHO-
3N1EMEHTHIO pelleHuns

JIMHEWHbIX U HENIMHENHbIX, CTaLLMOHAPHbIX U HECTAaLMOHAPHbIX
NPOCTPAHCTBEHHbIX N NJIOCKMX 33434 MeXaHUKK aepopmmnpyemoro
TBEPAOro TeNla U MeXaHUKU KOHCTPYKUMUIM (BKIOYAA HECTaLMOHAPHbIE
reoMeTpPUYeCcKn N PU3n4Yeckn HenMHeNHble 3a4a4M KOHTAKTHOrO
B3aMMOAENCTBUA SINEMEHTOB KOHCTPYKLUN),

3d4a4 MexXxaHUKn KUNOAKOCTU U ra3a, Tenjonepeaayunm u T€I'II'IOO6N\eHa,
INEKTPOANHAMUKN, aRYCTUKN, @ TAKKE MEXAaHUKUN CBA3AHHbIX nonemn.



JIHeMKa NporpammHbIX KOMMN1EKCOB
KomnaHum ANSYS

Komnnekc ANSYS paboTaet noa pa3nnyHbimm OC,
Kak To Windows, Linux u ap.

ANSYS conparaeTca ¢ 60/1bLUMHCTBOM
pacnpocTpaHeHHbIX CAD-cuctemam: Unigraphics,
CATIA, Pro/ENGINEER, SolidEdge, SolidWorks,

Autodesk Inventor

[MporpammHubin KomnneKkec ANSYS BkatovaeT B cebs
PA3/IMYHbIE NPOrpaMMHbIe NaKeTbl, KaXabln U3
KOTOPbIX OPUEHTUPOBAH Ha pelleHMne CBOUX K/1acCoB
3a4a4. PaccmoTtpum bonee nogpobHO HEKOTOPbIE U3
HUX



ANSYS Workbench
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NuTtepdenc ANSYS Workbench ansa cosganus

NPOCTPAHCTBE NPOEKTA reoMeTpUYecKoi Moaenu



ANSYS Workbench

OAWnH 13 NpMHUKMNOB PaboTbl cpeapbl - UHTErpauma, yrnpasieHue u
0bMeH AaHHbIMU MeXKAY Pa3HOO0DOPA3HbIMU NPUNOKEHNAMM
BHYTPU €ANHOro MHGOPMALIMOHHOIO NPOCTPAHCTBA TEKYLWErO
NPOEKTA MH}KEHEPHOro aHa/IM3a N NPOEKTUPOBAHUA, A TaKXKe
MHTerpayma n accoumatmeHana B3anmHaa ceasb ¢ CAD Ha ocHoBe
NX NPOrpammHoOro nHTepdenca.

B ANSYS Workbench Bo3amo»kHO ncnonb3oBaHue AaHHbIX A1
pacyéTta B popmate XML (eXtensible Markup Language)

MpeaycmoTpeHa noaaeprKKa HanMCaHUA PACYETHbIX CUEHapueB
Ha A3bliKax VBScript, JavaScript, HTML n ap., a TakXe HanncaHue
NONb30BaTE/IbCKMX NpunoxKeHmnin ¢ nomouwbto Workbench SDK
(Software Development Kit) - Habopa MHCTPYyMeHTOB pa3paboTKu
NPOrpaMmmHOro obecnevyeHus.



ANSYS Workbench
A

o Mnatdopma ANSYS Workbench pa3spaboTaHa c uenbto 06vbegnHUTH

BCHO JIMHEMKY KOMMEpPYECKMX NporpammHbix npoayktos ANSYS B
e4MNHYI0 BbIYUCIUTE/IbHYIO Ccpeay

- OT Bepcum K Bepcnmn aobasnaoTca GyHKLMOHAbHbIE BO3MOXHOCTH
Ka*K[,0ro 13 CyLLLeCTBYOLWMX MOAYNEN

(@ A: Model - Meshing WNSYS ICEM CFD] T e i . W N
Fi

Edit View Units Teols Help N .-

FSYL-RE0E & S+-Qa/ a@aaxms 0O

@ Meszh v B, Mesh Control v | @y Options
2

NHTepdenc ANSYS
Workbench ans cosgaHus
KOHEYHO-3N1EMEHTHOM
Moadenu




Cnuncok moaynen, paboTatowmx nog nporpammHOm
nnatdopmon ANSYS Workbench

DesignModeler - moaynb ana paboTbl C reOMeTpuU4ecKknmm
MoaeNnaAMn C NCNONb30BaHUEM OO BEKTHO-OPUEHTUPOBAHHbIX
CpeacTB ynpaBaeHuaA. 3tanbl PpaboTbl C reomeTpUYecKom
MOJEeNbio UMELIOT CTPYKTYPHOE nNpeacTaBAeHMe B BUAE
nepesa.

DesignSimulation - pac4yéTtHbin moaynb. [Mpouecc pacyéTa
BbIMNOJIHAETCA C MCNOJ/1Ib30BaHNEM OO BEKTHO-
OPUEHTUPOBAHHbIX CPEACTB ynpaBaeHUsA. Bce sTanbl pacyeTa
MMEIOT CTPYKTYPHOE npeactaBaeHne B BUAE Aepesa.

DesignXplorer n DesignXplorer VT - moaynu
napameTpuyeckon oNnTMMmn3aumn.



Cnuncok moaynen, paboTatowmx nog nporpammHOm
nnatdopmon ANSYS Workbench

FE Modeler - moaynb ana pabotbl ¢ K3 moaenamuy,
NOSYYEHHbIMU NPUN MMMOPTE AAHHbIX BXOAHOTo panna
NASTRAN mnun aaHHbIX K3 pacyéTHOM moaenm moaynsa
DesignSimulation.

Advanced Meshing - moaynb ana paspaboTtku
reomeTpun n K3 moagenun, umerowmmn pyHKUMOHaNbHbIE
Bo3moXHocth ICEM CFD mn Al Environment.

CFX-Mesh - moaynb, pewatown 3aaavy co3aaHuA
KOHEYHO — 31EMEHTHOM CETKU ANA NOCAeAYIOLLEro
rmaporasoaMHaMmMYecKoro aHaam3a B NPOrpamMmHbIX
npoaykKtax CFX.



Cnuncok moaynen, paboTatowmx nog nporpammHOm
nnatdopmon ANSYS Workbench

ANSYS Fatigue Module - a4aHHbIM MOAyNb NO3BOAAET
OUEeHUTb PaboTocnocobHOCTb KOHCTPYKLUMU NPU
LLMKANYECKOM NPONOPLUOHA/IBHOM HarpyKeHmm ¢
NOCTOAHHbIMU NNMHO NEPEMEHHBIMM aMNJTUTYAAMMW.
Bo3MoOKeH nosasieMeHTHbIN BbIBOA, pecypca U
NONTOBEYHOCTM, NOBPEKAEHHOCTU, KO3PDPULIMEHTOB
6e30nNacHOCTU, FMABHbIX U S3KBMBAJIEHTHbIX HANPAXKEHUN,
a TaK)Xe NapameTpoB YyBCTBUTE/IbHOCTMH.

Advanced CFD - pyHKUMOHANbHbIE BO3MOMXHOCTU
nporpammubix npoayktos CFX.



ANSYS Workbench

MporpammHuas nnatdopma ANSYS Workbench no3sonsieT 8
eaANHOM MHPOPMALMOHHOM NPOCTPAHCTBE MHTETPUPOBATH
MOAYN ANA NPOBeAEHNA CBA3AHHOIO MEXANCUNNANHAPHOIO
aHanun3a. Tem cambiM IMKBUANPYIOTCA 3aTpaThl Kak Ha nepeaavy
NAHHbIX U3 OQHOTO NPUIOXKEHMA B APYroe Ha YPOBHE TEKCTOBbIX
danno., Tak 1 Ha UHTepnpeTauunto ¢anaoB pe3ynbTaToB Npu
nepexoae n3 oAHOM CUCTEMbI B APYTYIO.

Ncnonb3ya moaynb ANSYS Workbench SDK, nonb3osaTtesnb
NoJly4aeT AOCTYN K CpeAcTBamM CO34aHUA CNeLmanm3mpoBaHHbIX
WabnoHOB ANA TUNOBbLIX 33434 CBOEro NPeaAnpuUaTUA U MOXKET
NHTErPUPOBaTb CBOU PACYETHbIE NMPUNOKEHMA B pabouyto cpeay
ANSYS Workbench.



ANSYS Multiphysics

ANSYS Multiphysics - 3To Hanbonee nonHaa KOMNJIEKTALUMA
BbIYMC/IUTENBHOIO KOMMJIEKCA, OH PAacCYUTAH Ha pelleHne 3a4a4 m3
PA3/INYHbBIX PUINYECKNX ANCUUNAUH, TAKUX KaK

NPOYHOCTb 1 TENTOMNPOBOAHOCTD,

3NEeKTPOMarHUTHbIN aHaAnU3, MarHUTOCTaTUKa,
3/1EKTPOCTaTUKa, SN1EKTPONPOBOAHOCTb,

HM3KOYACTOTHbIN FTAPMOHUNYECKUN aHANN3, BbICOKOYACTOTHbIN
aHanus,

rmgporasogmHammika (moaynb CFX-Flo: ctaumoHapHas u
HecTauMOoHapPHaA, CAKMMAEMbIE N HECKUMAEMbIE,
NTAMUHapHble U TypbyneHTHble NOTOKU; ecTecTBEHHAA U
BbIHYXAEHHaA KOHBEKLUMA, CONPAXKEHHbIN TENIONEPEHOC;
BA3KME U MHOTOKOMMOHEHTHblE TeyeHus; dunbTpaums)



ANSYS Multiphysics

B aononHuUTENbHOM MoAayne napannenbHblX BbluncneHnmn Parallel
Performance AocTynHoO yeTbipe pelwiatena Ana napannenbHbiX
BbIYMUC/IEHUMN:

DPCG (distributed preconditioned conjugate gradients)
npeaonpeaeneHHbIX CONPSAKEHHbIX TPagNeHTOB;

DJCG (distributed Jacoby conjugate gradients) conpsi*keHHbIX
rpagneHToB AKoOU;

DSS (distributed domain solver) ;

AMG (algebraic multigrid) anrebpanyeckmit MHOroCeTO4YHbIN.

Mapannennsauma BblIMMCAEHUN BO3MOXKHA Ha 32 U Ha 64
Pa3PAAHbIX BbIYNC/IUTENbHbLIX CUCTEMAX, C MCMOJIb30BaHUEM BCeEX
OCHOBHbIX NaaTtdopm ltanium 2, XeonEM64T, AMD Opteron u

NPYrux.



ANSYS Mechanical

I
-1 PelmeHne WMpoKoro Kpyra MHxXeHepHbIX 3a4au,
CBA3aHHbIX C MEXaHUKOMN TBepAOoro n oedbopmmpyemoro
Tena, B NepByto ovepeab, A5 NpoBeaeHUS
MPOYHOCTHbIX PACYETOB MU aHA/IN3a TEPMOHAMPAKEHHOIO
COCTOAHMSA




OCHOBHble pacyeTHble BO3MOXHOCTHU
ANSYS Mechanical

PeweHune NMPOYHOCTHbIX 3a44d4

CTaTUKa, COBCTBEHHbIE YacTOTbl U POPMbI KoebaHun,
KPUTUYECKME YACTOTbl BPALLLEHMA, TAPMOHNYECKUN U
nepexoaHoW aHaNn3, NepexoaHble NPoLecChl,
CMeKTPanbHbIXM aHA/IN3, YCTOMYNUBOCTb KOHCTPYKL NN,
JIMHENHDbIE N HEIMHENHbIE PacyéTbl

PelweHne 3a4a4 c reomeTpnyeckomn HENMHENHOCTbIO

bonblimne gedopmaumm, bonbine nporndbsi,
Hanps»XeHHanA *XecTKOCTb, pa3mAryeHne npm BpaLleHnm



OCHOBHble pacyeTHble BO3MOXHOCTHU
ANSYS Mechanical

PelweHne KOHTaKTHbIX 3a4a4

PA3/INYHbIE TUMbl KOHTAKTA, 3/IEMEHTbI TUNA
"NOBEPXHOCTb-NOBEPXHOCTL", ""Yy3eN1-NOBEPXHOCTb U

"y3en-yzen'", KOHTAKT A4ePOpPMUPYEMbBIX TEN U
nepopmmpyemoro Tena € *KeCcTKMM Te/IOM, KOHTAKT C

TpeHueMm, TemnepaTypHblie Nnepenaabl, SN1eKTPUYeckme u
MArHUTHblE 3a4a4M, ToYeYyHasa CBapKa

PeweHne 3apau Tenaonepenaydu

CTallMOHapHble N HecTauMoHapHble 3a4a4Mu,
Ten/IonpPoBOAHOCTb, TENN100O0MeH KOHBEKLUMEN,
TennoobmeH usnydyeHnem, Gpasosble NpeBpaLLeHns, yYeT

MacconepeHocCd



ANSYS Mechanical

Borataa 6ubanoTteka mogenem matepmanos, BO3SMOKHOCTb
33/1aHUA NONb30BATENBCKMX MAaTEPMANOB U MaTEPMANOB CO
CBOMCTBAMM, 3aBUCALLMUMU OT TEMMEPATYPbI

Peann3oBaHO MHOXEeCTBO TUMOB KOHEYHbIX 3/1eMEeHTOB
2D 1 3D ob6bemHbie KOHEeYHbIe 3N1eMEHTbI («connapi»)
obonoyeyHbie anemeHTbl, 6ano4vHble, Tpyb4aTbie

rmnepynpyrme, CBA3aHHble MeXANUCUMNIMHAPHbIE, 00004YKK U
CONNAbl ANS TENNOBbIX 33434, KOHTAKTHbIE, 3/1EMEHTbI CTbIKOB
(ynnoTHeHus), snemeHTbl MOBEPXHOCTHOTO 3pdeKTa

3/IEMEHTbI, NoAAEPKMUBAIOLLLME ONUMIO "POXKAEHUE-CMEPTbY



ANSYS CEFD

ANSYS Fluent n ANSYS CFX

PelweHuna 3aga4y rmaporasoamMHamuKkm obuero
Ha3HayYeHus

O6a KomnaeKca NoCTpoeHbl Ha MeTo/e

KOHTPOJIbHbIX 06bEeMOB 1 UCMO/Ib3YIOT peLlaTenb
No AaB/IeHUIO

OCHOBHbIE OTIMYNA COCTOAT B cnocobe

MHTErpPUPOBaAHUA YPABHEHUNIN TEYEHUNA KUAKOCTEMN
N B CTPATErUsx pelleHns ypaBHEeHUM



ANSYS CFX

[MonHocTbio nHTerpuposaH B naatpopmy ANSYS
Workbench

Mcnonb3yeT ceToyHblie 061aCTU, MOCTPOEHHbIE Ha
OCHOBE MeTOoAa KOHEYHbIX 3/1EMEHTOB (YMCNOBbIE
3HAYEHMUA B Y3/10X CETKN)

Ynop caenaH Ha pelleHne OCHOBHbIX YpaBHEHUM
NBUXeHUA

Bbicoko macwitabupyemsbin (moaynb ANSYS CFD
HPC)



ANSYS CFX

AHanmn3 rmaporasoanHammn4Yeckmx NpoL.eccos,
MHOTro@a3HbIX MOTOKOB, XUMNYECKON KMHETUKMH,
ropeHus, pagmaumnoHHoro TenjoobmeHa M MHOMMX

APYrmx
OTanynTenbHble 0cCOO6eHHOCTHU

COBMECTHOe pelleHne ypaBHEHUIN COXPaHEHUS
MOMEHTa U MaccChbl

MNPaKTUYECKU NMHENHANA 3aBUCUMOCTb BPEMEHM CYETA
OT pa3mepoB moaenu

BbICOKME XapPaKTEPUCTUKU MacLUTabmnpyemocTun npm
npoBeAeHNM NapanienbHbIX PacYETOB.



ANSYS CEX

LUIMPOKUNIN CNEKTP Moaeneu
TYpOyneHTHOCTH

BO3MOMHOCTb YYMNTbIBATb
Tensio U maccornepeaavy

pa3Hoobpa3Hble moaenu
ropeHus

XapakTepHasi KapTuHa TeYEHUS B
LEHTPOBEXHOM KOMMNpeccope



ANSYS Fluent

AHaNN3 LLMPOKOTO CreKTPa NPOMbILLIeHHbIX 33434
ANHAMUKU }KUOKOCTU M rasa, C Y4ETOM
TennoobmeHa (KOHBEKTUBHOIO U PaanaLLMOHHOTO)

Ncnonb3yeT ceToyHyto 06/1aCTb, NMOCTPOEHHYIO Ha
OCHOBE MeTOoAa KOHEYHbIX 06bemoB (YMcNoBbIE
3HAYEHUA B UEHMPAx A4YEeeK)

[Mpennaraet HECKO/IbKO NOAX0A0B, CBA3AHHbIX C
BbIYNCANTENbHOM TEXHONI0TMEN (MeToa Ha OCHOBE
NJIOTHOCTU, pacLleneHHbI MeToa Ha OCHOBE
NaBNEeHNA, CONPAXKEHHbIN MeTo, Ha OCHOBE
[aBneHnsn)



ANSYS Fluent

Mogenu ans Te4eHni B NOPUCTbIX cpeaax

BO3MOXHOCTb 334aHNA NO/1b30BaTENIbCKUX 06BbEMHbIX
UCTOYHNUKOB MacCCbl, UMNYJ/1IbCa, SHEPTUN N OP.

Moaenu pasoBoro nepexoaa ANa 3aaad NaasaeHUa u
3aTBepAeBaHuA

Moaenun BeHTUNATOPOB, PaANaTOPOB U
Ten1006MeHHUKOB

MHoOXecTBO moaenen TypobyneHTHOCTH

CneunanmsnpoBaHHbIN MOCTNPOLLECCOP, KOTOPbIN
COAEPKUT ANCKpPETHble NpeobpazoBaHmna Pypbe



ANSYS Fluent

-

S
B /4

4

R

-~

/ .
/"/
S
4

—

L.
y-2

pPE3yrbTaThl PACYETOB BHELLHErO pe3ynbTaTbl MOAENMPOBAHUS TEYEHUS
o6TekaHus do3ensxa camorera B ABUraTene BHyTPEHHEro cropaHus



ANSYS LS-DYNA

MHoroueneBom KOHEYHO-31EMEHTHbIN PACYETHbLIN KOMMNJIEKC
ANA NpoBeAeHMNA AMHAMUYECKMX PACHETOB A8HbIM
MemooomM, Peasn30BaHHbIN B eAUHOM rpaduyeckom
nutepdence c komnaekcom ANSYS Mechanical

OTAnYnTENbHOM 0COOEHHOCTLIO KOMIMJIEKCA ABAAETCA

HaAEeXKHOCTb M paboTOCNOCOBHOCTL NPU 0YeHb bosbWUX
oegpopmayusax

OcHoBHaA 06/1aCTb MCMNOIb30BAHMA - PACYET HENIMHENHbIX
ANHaMMYECKNX nepexoaHbiX NpoLeccos

Komnnekc apdpeKTnBeH Ana pacvHEToB pa3/IMYHbIX TUNOB
KOHTAKTHOro B3aMMOAEeNCTBUA



ANSYS LS-DYNA

MNoanep»kmnBaeTcsa nocaesoBaTe/lbHble SBHO-HEABHOE U
HesABHO-ABHOE peLleHuns

PeannsoBaHa noaaepKa cmewaHHOW JlarpaHXeBo-
Anneposon popmynmpoBku (ALE, Arbitrary Lagrangian-
Eulerian)
MonHaa Bepcua LS-DYNA BKAtoyaeT B ceba cneuymanbHble
MOJEeNn ANS KPalw-TecToB U B3PbIBOB

NoAyLWKM N pemHun 6esonacHoCTH

MadHEKeHbI

B3pblBYATKaA U T.A4.



ANSYS LS-DYNA

e Sac U Bt Ml Soifee P oo Mouth e

aHaNU3 paspylleHnn  ozezecrs
NPOU3BOACTBEHHblE =i
npoueccol =
PACUYET KOHTAKTHbIX =
YAAPHbIX e
He/IMHEeNHas i,
YCTONYNBOCTb U T
HecyLWwasa cnocobHOCTb ' E————

PacrnpocCcTpaHeHUe pac4ét npouecca npobusaHus
OTOpBaBLUENCSH nonaTkomn

3ByKOBbIX BO/H KOpnyca BEHTUINATOPA



ANSYS AUTODYN

[MporpaMmmHbIN KOMNAEKC, NPeAHa3Ha4YeHHbIN ANA pelleHma 3aaau
HeCTauMOHAPHOW HEIMHENHOW ANHAMMUKMU

XapaKTepHble 06/1aCcTU NPUMEHEHUA:

pacyéT 0bpa3oBaHMA OCKONIKOB NPM NoApbiBe 3apaia
B3pPbIBYATOroO BELLLECTBA B KOPNyce, pacyéT noapbiBa 34aHUA

B3aMMoAencTBme B3PbIBHOW BOJIHbI C KOHCTPYKLMAMMU
PACYET pacnpocTpaHeHna GPOHTA YyAapHOM BONHDbI
rMnNep3ByKOBOM yaap, PaCYET Nnpobutus nynemn nperpagb
PACYET CTOJIKHOBEHMA CamoieTa C NTULEN

PACYET Ha CTOMKOCTb K BO34ENUCTBUAM KOHCTPYKUUN N3
yrnennacTuka

PACcYET CBA3aHHbIX 3334 *KUAKOCTb-KOHCTPYKLMA



ANSYS ASAS

[MporpammHubin KomnseKkc ASAS no3BonaeT paccynTaTtb
NPOYHOCTb, YCTOMYNUBOCTb, HECYLLLYIO CNOCOOHOCTb U
YCTA/IOCTHYIO A0/ITOBEYHOCTb CMI0BbIX 3/1EMEHTOB MNJ1aBY4YUX
HedTe-razoaobbiBarOWMX NAaTGopm

Cneuynanmn3npoBaHHble cpeacTsa 419 MPOYHOCTHbIX PACYETOB
Ha OCHOBE MeToAa KOHEeYHbIX 31eMeHTOB, MOAY/IN A1
JIMHENHDbIX U HEIMHEUHDbIX TUMOB PACYETOB

BO3MOKHOCTb PaccyYmTbIBATb MPOCTPAHCTBEHHbIE U
CTEePr*KHEBbIE KOHCTPYKLUMU

MHOroypoBHeBble Cynep3/ieMeHTHbIe TEXHONOTUN,
No3BOIAKOLLME NCNO/b30BaTb 6oabLIME NO PAa3MEPHOCTH
KOHEYHO-3/1eMEeHTHbIE MoaeNu



ANSYS ASAS

BO3MOXKHOCTb 3a4aHNA TMOKOCTU B COYNEHEHUAX ANA
CTEPXKHEBbIX MOAENEN

Peann3soBaHbl cpeacTBa NPoOBeAeHUA NPOBEPKN MO
COOTBETCTBUIO PACYETHOM MOAENN HOPMaM Ana 6anoyHbIX,
060104eYHbIX 1 BETOHHbIX KOHCTPYKLUA

[lna coegHEHU BO3SMOXKEH PaCUYET Ha YCTa/IOCTHYIO
NO/ITOBEYHOCTb

MimeeTca BO3MOXHOCTb 33aBaTb CTAaLLMOHAPHYIO U
HecTaUuMOHaPHYO BONHOBYIO HarpysKy

[MpeaycmoTpeHa BO3MOMKHOCTb 3KCMOPTa AaHHbIX B cpeay MS-
EXCEL n B8 Komnnekc Mathcad



KomnoHeHTbl ANSYS ASAS

ASAS-WAVE/MASS - nporpamma
NS BblYMC/IEHNA BOHOBOW
HarpysKu 1 NpucoeanHeHHOM’
Maccbl

610K SPLINTER ansa pacyéra
B3aMMOAENCTBMSA MOLENUN TPYHT-
cBaA-naatpopma

nporpamma BEAMST gna nposepku
6a/104HbIX 3/1EMEHTOB KOHCTPYKLMU

FATJACK - nporpamma ans
YCTa/ZI0OCTHOrO aHaAM3a ana
Tpyb4aTbIX 3N1€MEHTOB
KOHCTPYKLUUU

EE BI#Ea[=] ] (=] [I=]<] Bs[<[mD (=

ASAS 39300 vom ANGYS
ok 868905
6 6550400
LS

Busyanunsauyua pesynsraTtoB pacyeTa
B ANSYS ASAS Visualizer ans
MOENM NONynorpyX€HHON HeTe-
raszogobbiBatoLLen nnaTtdopmbl



ANSYS AQWA

CemencTBo cneumanmn3npoBaHHbIX MOAYAEN ANA PeLlleHuns
33/1a4 BbIYUCANTENBHOWN TMAPOANHAMUKN, MPUMEHUTENBHO
K N1aBy4YnMMm 0O6bEKTAM Pa3/IMYHOIo Ha3Ha4YeHusa

nnaasyyme cuctembl HedTeaobbluM, XPaHEHUS U BbITPY3KM
MOPCKME OCHOBAHUA C HATAMKHbIM BEPTUKANbHbIM
AKOPHbIM KpenseHnem

KPYNHOTOHHAXHble cyaa

PeannsoBaHa BO3MOXHOCTb Nocaeayrollen nepeaadm
PEe3y/IbTAaTOB PACHETOB ANA aHA/IN3A HANPAKEHHO-
nedopMMPOBAHHOIO COCTOAHMA



ANSYS AQWA
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mnopT mogenu nnatgopmbl B pacveTHbIN Mmoaynb ANSYS AQWA Diffraction,
co3gaHue CETKU, BbINOSTHEHNE pacyETa N aHann3 pesynsraTtoB



Moagynn ANSYS AQWA

AQWA-LINE - moaynb, BbIMUCAAOLMM NapaMeTpPbl BOH
npuv B3aMMOAENCTBUN UX C N1aBYy4NMU OO bEKTAMM
NPON3BOAbHON POPMbI

AQWA-LIBRIUM - moaynb pacyéta CTaTU4eCKOoU U
ANHAMMNYECKOU YCTOUYMBOCTM N1aBatOLLMNX
KOHCTPYKLWWN, NPULLIBAPTOBAHHbLIX K MMPCam

AQWA-FER - moaynb 4aCcTOoTHOro aHanM3a
XapPaKTEePUCTUK ABUXKEHUA, a TaKKe BO3HUKAIOLLNX
HAarpy3o0K NaaBatoWmMX NPULLBAPTOBAHHbIX KOHCTPYKLMNI
NpPU HeperynapHOM XapaKTepe pacnpocTpaHeHnA BOJH



Moagynn ANSYS AQWA

AQWA-NAUT - moaynb HEANHEWNHOTO NepexoaHoro
4aCTOTHOrO aHa/M3a NoBeAeHUA NNaBaoOLLLUX
KOHCTPYKLUMIN NPU PacnpoCTPaHEHUN PeryasipHbIX
bonbLINX BONHAX (PaCcYET Npu LUTOPME);

AQWA-DRIFT - moaynb nepexogHOro 4aCToTHOro
aHanM3a NoBeaeHUA NNABAOLWMX KOHCTPYKLUN Npu
AIMTEeNbHOM NoCcNeaoBaTe/IbHOCTU PACAPOCTPAHEHUA

HeperyaspHbIX BOH (BK/IH0Yaa BO3MOXHOCTb aHa/1M3a
meaneHHoro gpenda)



Moagynn ANSYS AQWA

AQWA-TETHER - moaynb cBA3aHHbIX PaCYETOB
HanpsaXXeHHOo-A4edoOPMUPYEMOrO COCTOAHMUA U
YCTA/IOCTHOM AONTOBEYHOCTU ANA MOPCKMX OCHOBAHUM
C HAaTAXXHbIM BEPTMKANbHbIM AKOPHbIM KPENnJeHNEM,
MOXKET TaKXe NPUMEHATLCA ANA PACYHETA
OYKCUPOBOYHbLIX Ppanos

AQWA-SOLAR - moaynb, BblYNCAAOLLLNM
XapPaAKTEPUCTUKU ABUKEHUA N YYUTbIBAOLLMKA UCTOPUIO
HarpyXeHua ana onpeaeseHHoro TMna KOHCTPYKLU MM
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