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BUROPUCTAHHSA MECHANICAL APDL OJId POSPAXYHRY
BJACHHUX KOJIUBAHD JIOITIATOR TYPBIH ¥ CUCTEMI
KIHIOEBO-EJIEMEHTHOTO AHAJI3Y ANSYS WORKBENCH

AHomauyia. Y cmammi HagoOumeca npoyec nposedeHHA M00abHO20 AHANI3Y
padianbHoi kpunbyamku 3acobamu Ansys Workbench3 sukopucmarHHsam napa-
mempuyHoi mosu npoepamysaHHa APDL (Ansys Parametric Design Language).
Knoyosi cnosa: napamempuyHa mosa npozpamysaHHs APDL, kpunbyamka,
AnsysWorkbench.

ITocranoBKa nmpodiieMu
mepenavi poOJATH el BUPOO HAA3BUUYAWHO CKJIALHUM IJId HIPOBEIeHHSA
MOJeJIoBaIbHIX pPobiT. MoBa mapaMeTpUUYHOrO IIPOrpaMyBaHHSIANSYS
APDL pgna nporpammAnsysMechanicale ocHOBHEM 3aco00M PO3pPaxXyHKYV-
TYypOiHHMX JIOMATOK 3aBAAKU HMIMPOKOMY(MYHKI[IOHAJBRHOMY HaboOpy, oIpa-
IIBOBAHOCT1 i MOXKJMBOCTI 3aCTOCYBaHHSA IIOTYKHUXIHCTPYMEHTiB. ¥ cTaTTi
HABOJUTLCA MNPUKJAL MAOCTiAKeHHs KPUIbUaTKH 3acobaMum ongHiel 3
OCTaHHiX Bepciil 3a3HAaUEHOI0 MPOTrPAaMHOI0 KOMILIEKCY.
®dopmyar0BaHHA I[ijIell CTATTI

MeTo10 CTATTi € IPOBEAEHHS MOJAJBHOTO aHAJiI3y JIOIATKMU TYPOiHU
3acobaMu IIPOTPAMHOTO0 KOMILIEKCYANSYS 3 BUKOPHCTAHHAM IIapaMeTpUd-
HOI MoBu nporpamyBaHus APDL.

OcHOBHaA yacTHHA

APDL — 1me mapamMeTpuuyHUN MOBa IIporpaMyBaHHA YHiBepcaJabHOI
IIPOrpaMHOI CHCTEMHU KiHIIEBO-eJIEMEeHTHOI'0 aHaJidy Ansys, MoBa CIleHapi-
iB, sIKa Ja€e MOJKJMBICTH aBTOMAaTHU3yBaTH CTAaHAAPTHI 3agaduiTa CTBOPIOBA-
T BJACHI Mojzesi, BupakeHi uepe3 mapamerpu (3mimui). APDL Takox
OXOIIJIIOE MIMPOKUM Aialla30H MOJKJIMBOCTEN — TaKUX, SIK IIOBTOPEHHS KO-
MaHI1, MAaKpPOCYy, BUKOHAHHSA IEePeXony AKIIO - TOLi-iHaKIIe , CTBOPEHHSA
IUKJIB, a TAKOK CKaJAPHUX, BEKTOPHUX i marpuunHux omnepailiti. APDL
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TaKOXX € OCHOBOIO IJIis CKJAAHUX 3aBlaHb, THUIY ONTHUMi3alliliHOTO po3pa-
XYHKY Ta aJalTHUBHOI IIOOYAOBU CiTKH.

IIpoBegemMo MomaJbHHI AaHaNi3 JomaTKu TypOiHM 3acobaMu
AnsysWorkbench. Ananis BilbHMX MexXaHiUYHMX KOJHBaHBb (MOIAJbHUMN
aHaJIid) MPOBOAUTHCA 0e3 BpaxyBaHHA AWHAMIUYHMX HaBaHTAKEHb, ajie €
ImepHIuM i 0o00B’SA3KOBUM KPOKOM IIiJi Uac PO3B’s3aHHSA OiJbII CKJIATHUX
IUHaMiuHMX 3a7ad.

Ilnss mOCATHEHHS IIOCTABJIEHOI METU CTBOPHMO IPOEKT Yy CepemoOBU-
mii AnsysWorkbench, oGepemo MomanpHHI THUIO aHaJi3y, iMIOPTyeMO
TPUBUMIPHY Mozeab JiomaTku (puc.l), cTBOpuMO CiTKYy Ha Iiii mMozesi Ta
HAJAIITyEMO 3aKPillJIeHH.

Pucynoxk 1 - Mogeas mocaimKyBaHOl JIOMATKHU

Homaemo kKomaHnay «CYCLIC» mo momanpHOro aHajisy (aKTHUBYE METO.
IMUKJIIYHOTO PO3B’sA3aHHA cuMeTpuuHuxX 3amgad y Mechanical APDL). Bsogumo
KOMaHIU A0 MeHIo Solver:
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/cycexpand,1,on

YMM HAJAIITOBYEMO BimoOpasKeHHA rpadikm O moOymoBu Aiarpam Ta
BKJIIOUAEMO BimoOpasxkenusa moBHoI mozesai (360°). IIpoBoguMo pospaxyHKHU, IHic-

JIsT 4YOoro mepenaeMo orpuMani pesyabratu 10 Mechanical APDL (puc.2).
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Pucynok 2 - Cxema npoexty y Ansys Workbench

ITicis sanycky Mechanical APDL axTuByeMo BigoOpasKeHHsS IIOBHOI MO-
IeJi KpUJIbYaTKU.
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Pucynoxr 3 - BigoOpakenusa xpuabuaTku y Mechanical APDL
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Hami Mum mepexogmMO 0 BimoOpaskeHHsS pPel3yJIbTaTiB MOeJI0BaH-
Hs, TeHepallil KoJbopoBUX Aiarpam (pumc.3)Ta CTBOPEHHIO aHiMallii mpoiie-
cy nmedopmaillii KpuJabdaTKM y pe3yJbTaTi il Ha Hel BHYTPIIIHIX KOJIHU-
BaHBb Yy moctupoiiecopi Mechanical APDL.
BucHoBOK.
B po6ori s3ampomoHOBaHO BapiaHT PO3PaxXyHKY BIJIBHUX MeXaHiu-
HUX KOJIMBaHBb JIOIIATKU TypOiHM 3acobamMu mapaMeTpHW4YHOI MOBHU IIporpa-
myBaHHaA APDL ma 6asi Ansys Modal, 1110 mo3BoJmjio oTpuMaTH BJACHI
YyacToTu Ta popMu KoamBaHb BupPoOy. Mo:kHa 3poOUTH BUCHOBOK, IO BU-
KOpHUCTaHa CHUCTeMa KiHIeBO-eJIEMEHTHOTO MOAEeJIOBAHHSA ITiJTKOM IIPHIAT-
Ha OJid 3aCTOCYBaHHA il Npu PO3B’A3aHHI 3amay MOIEJIIOBAHHA Ta OCJIi-
JI’KeHHs BUPOOiB, IIT0 MAaIOTh CKJIAAHY reOMeTpilo.
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