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PO3POBKA IHTET'POBAHUX ITPOT'PAMHUX 3ACORBIB 3 ABTO-
MATM3AIIIl PO3PAXYHKIB ITMHAMIYHUX XAPAKTEPUCTUK
KOHCTPYKIII

Posrnsinatotecs npobiieMu 3 BukopucTanus cydacHux CAIIP mis nmpoBeneHHsS OCHIKEHb THHAMIKH
CKJIaZIHUX MAIIMHOOYAIBHUX KOHCTPYKIIH. 3alpOIIOHOBAaHO METOJMKY HMPOBEAEHHS JOCIIKEHb 3a J10-
TTOMOTOI0 IHTETPOBAHOTO IIPOrpaMHOro 3aco0y. Po3po0biieHi ABi Moieni creniani3oBaHOro IPOrpaMHOro
KOMILIEKCY II0JI0 aBTOMATH3aMil IPOBEIEHHSI HEOOX1THUX cepiif po3paxyHKiB.

The problems with the use of modern CAD systems for studies of dynamics for complex engineering
designs are considered. A method for conducting research using integrated software is described.
Developed two models of specialized software to automate the necessary series of calculations

Beryn. CyyacHi TOCTIiIKCHHS TOB’sI3aHi 3 MPOBEACHHAM 0aratoi KiTbKOCTI
obuuncnenb. OcoOIIMBO 1€ CTOCYETHCSI PO3PaxXyHKIB JAWHAMIYHUX XapaKTEPUCTHUK
MammHOOYIIBHUX KOHCTPYKIIiH, 110 3BUYaiHO TPYIYIOTECA Y JdeKinbka cepiif. Ko-
JKHIM cepii BiANOBITarOTh CBOi 3HAUEHHS 3MIHHHX MapameTpiB. [loBoui gacTo Bi-
JIOMI TIpOTrpaMHi 3aco0u 3 aBTOMaTH3aiii iHxeHepHux mociimkenb (CAE) He ma-
FOTh BOYZIOBaHUX MOXIIMBOCTEH JUTs MPOBEACHHS MOMIOHUX cepili po3paxyHKiB a00
moraHo TmpucTocoBaHi moao Hux [1,2]. Lle moB’s3aHO 3 BEMMUE3HOK KITBKICTIO
VHIKQJIBHIX OCOOJIMBOCTEH MPOCTOPOBUX MOJeNel CKIaIHUX MAIlHHOOYIiBHHX
KOHCTpYKLiH. TOMy akTyaJllbHUM € po3poOKa yHi(hiKOBaHOI METOJMKH IIO/0 BKa-
3aHUX PO3pPaxyHKIB Ta CIELiai30BaHOTO MPOrpaMHOro 3a0e3MedYeHHs Ui BHpi-
LIEHHS 3a3HaYCHMX 3a7ad.

Meta po6otu. Po3poOka yHiQiKOBaHOT METOIUKH 3 MIPOBEACHHS JOCIIIKEHb
TUHAMIYHAX XapaKTePUCTHK CKIATHUX MAIIMHOOYMIBHUX KOHCTPYKIIH 31 3MiHHH-
MH [IapaMeTpaMH 3a JONOMOTOI0 Cepili pO3paXxyHKIB 3 BUKOPHCTAHHAM IOIYJISp-
Hux CAE cuctewm.

Oco06mBOCTi PO3pOOKH iHTErPOBAHOI0 MPOrPaMHOr0 3ade3neyeHHs A
cyyacHux CAE cucrem. CydacHuii po3sutok momyisipaux CAE cucrem mae Ha-
CTYITHI TEHACHIIIT:

— po3podka CAE 3a MOIyTHHOIO CHCTEMOIO (KOXXEH MOJYJIb BINIMOBiNAE 3a
NIeBHY KUJIbKICTh 3a1a4) Ta BrupoBamkeHHs CAE KommiekciB 3 pi3HUM Ha-
60pOoM MOAYITiB;

— po3pobka aBox HampsMkiB CAE koMIuiekciB — BiIOKpeMJIEHUX Ta BOYIO-
BaHMX JI0 TIOMYJISIPHUX CHCTEM aBTOMaTH30BaHOro npoektyBanHs (CAD).

[Mepma TenaeHwis He 103BoJIsIE po3pobuTH [yt MoayisHoro CAE crosincot-
KOBO yHIBEepCaJbHHUU iHTErpoBaHUil mporpamuuii 3aci6. s xoxuHoi Bepcii CAE



MOTPIOHO TEPEBIPSATH Ta MOXKIIUBO HEePepoOISITH po3podiIeHe MporpamMHe 3ade3re-
YEHHSL.

Jpyra TeHICHIIis pO3IiIie IHTETpOBaHi MIPOTPaMHi 3ac00M Ha J1Ba Pi3HOBHIH:
s BinokpemneHnx CAE ta mist CAE 3 Bukopucranasm COM inTepodeiicy.

Lle moB’s13aHO 3 TUM, 1110 OUIBIIICTE MomysipHUX Binokpemienux CAE cuc-
TEM € MPOAOBXKEHHSIM IporpaMHuX po3pobok 20 — 30 piyHoi naBHUHU. B Toli yac
HEMOXXJIMBO OyJI0 BpaxyBaTH Bci HEOOXinHI mapamerpu po3paxyHkiB, a COM in-
tepdetic me He BukopucroByBaBcs. Tomy mi CAE cuctemu abo B3arani He MalOTh
COM iHTepoeiicy, a00 B HbOMY Hemae BCix HeoOximuux ¢yHkiii. Ane i CAE
JI03BOJISTIOTH 3pOOUTH BCE MOTPiOHE 32 JOMOMOT'OI0 KOHCOJIEHOTO PEXKUMY.

PisnoBun CAE xomrmiekciB BOymoBaHux 1o momyisipaux CAD xoMriuiekcis
3a3Buuail Marotb COM iHTepdeiic i po3poOHUKH ITUX MPOTPAMHUX 3ac00iB Hama-
I0Th 3YCHJIb IOAO MOTY>KHOCTI IIbOTO IHCTPYMEHTY. AJjie i TIpH HasBHOCTI HEOO-
XimHuX QyHKUIN U1 po3paxyHKy BHHHKAIOTH NMPOOJIeMH 3 mapamerpusaiieto. Lle
OB 53aHO 3 THM, II0 CKiHYEHO-eJIeMEeHTHa MoJienb B monionux CAE komrurekcax
KOXEH pa3 MpH 3MiHi mapaMeTpiB CTBOPIOETHCS 3aHOBO, IO MPU3BOIUTH 10 Pi3HOT
HyMepallii eIeMEHTIB Ta By3JliB B KOHTPOJIbOBAHUX MiCIISIX.
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BpaxoByroue BuIle3a3HaueHe NPOIOHYEThCS YHi(iKOBaHA METOAWKA JUIs
MIPOBEJICHHS Cepiii pPO3paxyHKIB AMHAMIYHUX XapaKTEPUCTHK CKIAIHUX MaIlUHO-
OyIiBHUX KOHCTPYKIIiH, IO TpeIcTaBlieHa Ha puc. 1.

B pesynbTati aHammizy npobieMi BU3HAYAIOThCS:

— TeoOMeTpu4Hi, (i3UYHi, CTPYKTYpPHI XapakTEPUCTHKH MAaIIUHOOYIBHOT

KOHCTPYKIIIi;
— LT TOCTIHKCHHS Ta KPUTEPil OIiHKY;
— OOMEXKEHHS TOCIIIKEHD.
Etan no crBopeHHIO KOMIT'IOTEpPHOT iHQOPMAIIHOT MO/l MOYHUHAETHCS 3
BHOOpPY METOAY MOJeToBaHHs. HaliOnb po3BHHEHNM Ta MOMYJISIPHUM Ha JaHUN
Yac € MeTOJ] CKIHYeHNX EeJICMEHTIB, Ha 0a3i sIKOT0 CTBOPEHO HAMBIIOMIII MOTYXKHI
nporpamui komiutekcu CAE. Pesynsratom eramy €:
— po3poOka abo BHOIp MPOrpaMHOTO 3a0e3MeUeHHS 00 MOJICTIOBAHHS Ta
MIPOBEICHHS PO3PaxyHKIB;

— moOyJoBaHa MOJIEb 3 BU3HAUYCHUMHU 3MiHHAMH IIapaMeTpaMu Ta KOHTPO-
JBHUMH XapaKTePHCTHKAMU;

— mepeltik 3 HeoOXiJJHUX PO3pPaxyHKIB Ta YUCEIBHUX METOJIB JUIsi KOKHOTO 3
HUX Ta O0TPYHTYBaHHs BUOODY;

— 0OMeXCHHS MO0 PO3PaXyHKIB;

— METOJI IePEBiPKH BipOTiAHOCTI PE3yNIbTaTiB PO3PaXyHKIiB.

[HOI eTanyu BHKOHYIOTBCS y BIAMOBIIHOCTI 3 OCOOJMBOCTSMH HPOTPAMHOTO
3a0e3MeveHHs 110 BUKOPHCTOBYETHCS B IOCIIKEHHI.
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Pucynok 2 — Jliarpama KOMIIOHEHTIB IPOrPaMHOTO KOMIUIEKCY Ha 6a3i THIIOBOTO
BigokpemieHoro CAE



OcobauBocti o6panoro CAE Ge3nocepeJHbO BIUTUBAIOTH HAa apXITEKTYypY iH-
TErpOBaHOro 3aco0y Ta BChOTO MIPOrpaMHOro KOMIUIEKcy. SIk 3a3Hauanoch BHIIE,
6inpmricte Bimokpemsieanx CAE He mae possunyroro COM iHTepdeiicy, Tomy
Ipu X BUKOPHCTAHHI JiarpamMa KOMIIOHEHTIiB KOMIUIEKCY Ma€ BHIJIA MOKa3aHUN
Ha puc. 2.

B 300pakeHiii niarpami iHTerpoBaHHi IPOrpaMHUI 3aci0 Mae poJib Kepyrodol
nporpamu. CTBOpeHHH 3a i 1onoMorow (aiin 3 KepyrournMH JaHUMU MIiCTHTh Y
co0i BKa3iBKH MO0 00pPaHOTO PO3PaxXyHKOBOTO MOAYIIO ab0 METOMYy Ta mapaMerT-
pH po3paxyHky. 3a3Buyail nei Qaiin e Mmakpocom abo xoMaHgHuM (aitnom. Pe-
3yJIbTaTH 00YHCIEHb BMILIYIOTh B 001, TPH MOXIIMBOCTI (DiNbTpAllil BUXiITHHUX Ja-
HuxX CAE, nuine KOHTPOJIBHI XapaKTEepUCTHKU Ta CKIIANAKOTHCSA 3 OJHOTO (hairy.
KoMm’toTepHa MoIenb Ta pe3yNIbTaTH JOCIIHKEHHS MOXKYTh CKIaIaTHCS 3 OTHOTO
a0bo nekijbKa (aifiiB Ta 3a CTPYKTYPOI OYyTH TEKCTOBUMH (IBIHKOBHMH) AaHUMU
a00 TUIOBOIO 0a3010 JaHUX.

OCHOBHHMM HEJIOJIIKOM IIi€] MOJeNi € BUKOPHCTAHHS JAOTMOMDKHHX TUMYaco-
BUX (paiiiiB, 1m0 30imbIIye moTpeOn B Yaci Ha mociimkeHHsA. Llporo HeqomiKy mo-
30aBnieHa apxiTekrypa komiuiekcy Ha 0a3i CAE 3 Bukopucranusm COM iHTep-
¢eiicy (puc. 3). B wiit Mmogeni ¢aiinn 3 KepyloUnMH JaHUMH Ta pPe3yJbTaTaMyu 3a-
MiHIOOTECS pyHKIisMu COM inTepdeiicy. Lle mo3Bosisie omepaTHBHO Ta IIBHIKO
KepyBaTH IPOLIECOM HEOOX1THUX 0OUNCIICHD.

NporpaMHWA 3acié |- — — CAE

| |
—|1' 1

pPEaYNLTATH KoM KITEpHA
AoCcnioHeHHA MOOENL

Pucynok 3 — Jliarpama KOMIIOHEHTIB porpamHoro komiuiekcy Ha 6a3i CAE 3 BukopucTaH-
M COM inTepdeiicy

BucHoBkn. 3a3HaucHi 3araibHi TeHACHINT po3BUTKY apxiTekTypu CAE cuc-
TEeM Ta 0CcOOJMBOCTI iX BUAIB. 3ampoloHOBaHA YyHi(p)iKOBaHa METOIWKA 3 IPOBE-
IEHHA JOCTIKCHb IUHAMIYHAX XapaKTePHCTHK CKIATHUX MAIIHHOOYIiBHIX
KOHCTPYKIIH 31 3MIHHHMH MapaMeTpaMu 3a JAOMOMOIOI0 Cepiii po3paxyHKiB 3 BH-
kopuctanaaMm nonyssipaux CAE cuctem. Ha 6a3i MmeToankn po3poOiieHoO J1Bi MO-
JIeTIi CTPYKTYpPH IPOTPaMHOTO KOMITIEKCY 3 YPaxyBaHHIM 3a3HAYEHUX O0COOIMBOC-
teit cyqacaux CAE.
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