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O.B. luBauk, B.II. SIcHiil KaHa. TEXH. HAYK
TepHOMIbCHKUI HaIlIOHATBHUN TEXHIYHUN YHIBepcuTeT iMeHi [Bana Ilymros, Ykpaina

MOJAEJIOBAHHA ITIOBEJATHKH CIVIABIB 3 TAM'ATTIO ®OPMU METOJ1OM
CKIHYEHHUX EJIEMEHTIB

0.V. Dyvdyk, V.P. lasnii Ph.D.
MODELING THE BEHAVIOR OF A SHAPE MEMORY ALLOYS WITH FINITE
ELEMENT METHOD

CrtaBu 3 mamM'saTTioO (OpMHM  3aBISKM  CBOIM  YHIKQJIBHUM  BJIIACTHUBOCTSIM
(Cymeprpy>KHOCTI 1 TEPMOIIPY>KHOCTI) IIUPOKO 3aCTOCOBYIOTHCS B MEIMIINHI, aPOKOCMIYHIH,
MaluHOOY/iBHIM, OyaiBenbHIM Ta iHmMX ramys3sx. [loBeniHka cruiaBiB 3 mam’ATTIO GopMHU
00yMOBJIEHA 1X 3[aTHICTIO 10 peBepcuBHOI AMdY3iiHOI (Pa3oBoi TpaHchopMallii, BiTOMOI K
MapTeHCUTHE TepeTBopeHHs. [lpu Bucokiil TemnepaTypi cijiaBu 3 mam sSTTIO (GOPMH MalOTh
BIIOPSAJIKOBaHY TEPBUHHY (a3y ayCTeHITY, KU MpH OXOJOIKEHHI MepPeXOAUTb B MEHII
BIIOPSAKOBaHY MapTeHCUTHY (asy. Ilpu BimcyTHOCTI HampyXeHb II€ NPU3BOAUTH [0
YTBOPEHHSI BUTBHO OPIEHTOBAHMX IUIACTHH, TOOTO /IO YTBOPEHHS NIBIMHUKOBHX TpaToK 0Oe3
OyAb-KMX  MIKpOCKOMIYHMX  nedopmanid.  [Ipm  HaBaHTaXeHHI  BigOyBaeTbCs
PO3IBIMHUKYBAHHS 1 MJIACTUHUA MApTEHCHUTY OPIEHTYIOTHCS 3a HANPSMKaMU, K1 3a71€KaTh BiJl
NPUKIIAJICHOTO0 HANpyXeHHS. Y I[bOMY BHIQJKYy HENpYXHa MaKpOCKOIMiuHa Jedopmaris
MOJXKE JIOCSATaTH JEKUIbKOX BimcoTKiB. Lls medopmartis moxe OyTu ycyHeHa HarpiBaHHsM. B
[IbOMY BHIIQJKy CIIaB 3 MaM’ ATTI0O (JOPMHU TOBEPTAETHCS B IOYATKOBY HeAePpOpMOBaHY
aycreHiTHy ¢dopmy. Ilpoctmii edpext mam’sti popMu BITHOCUTHCS JO 3JATHOCTI CIUIABY
3aram’sITOBYBaTH CBOIO (hOpMY IIPU BUCOKIH TeMmepartypi.

[Hmmit  edext mMOB’s3aHUKA 3 CIUTaBaMU  TaM sATi  (OpMHU  BIAHOCHTBCS 1O
TICEBJIOTIPYKHOCTI, SIKI XapaKTepU3YIOThCS 3[ATHICTIO CIUIaBY 3 MaM'STTIO (OPMH IIUPOKUM
TiCTEPE3UCOM 1 TPUBAIUM TEMIIEPAaTypPHUM iHTepBasIoM. [Ipu cTamiil i BUCOKIH TeMIiepaTypi i
MIOBEPHEHHIO 10 Hene(OpMOBAHOTO CTaHy NPH pO3BaHTaXeHi. TepMidHui edekrt, kil €
3IaTHICTIO MPpH Je(OopMyBaHHI TOYATKOBOTO ayCTEHITY OXOJIOKEHHSM i1 €0 TTOCTIHHOTO
HaNpy>KEHHs 1 3JaTHICTh MIOBEPTATHCS IO AyCTEHITHOT (OPMHU IIPU HArpiBaHHI.

3 BUKOPHUCTaHHSM IporpamMHoro 3adesnedueHHs ANSYS 3Moaenb0BaHO HapyKEHO-
neGopMOBaHHM CTaH 1 MOBEAIHKY MPU3MATUYHOTO 3pa3Ka i3 HIKeNb - THTAHOBOTO CIUIABY 3a
OJIHOBICHOTO HaBaHTa)XCHHS PO3TIATOM 1 HACTYIMHOTO po3BaHTaxeHHs. J[ns moOymnoBu
CKIHYCHHOCJIEMHTHOI CITKM BHOpaHO TpuUBUMIpHUHN cKiHYeHHHH enemeHT SOLID 185 i
3agaHo oMy (i3mKo-MexaHi4Hi BIACTHBOCTI ciuiaBy. [loOymoBaHa reoMeTpudyHa MOJIENb
KyOiuyHoi Gopmu 3 po3mipamu IxIM 1 BemeHa AWCKpEeTH3allisl MOJCTI CKIHYCHUMH
enementamu SOLID18S.

3a pesynbTaTaMu OOYHCICHHS TMOOYJOBAaHO 3aJIEKHOCTI MK HaNPYKCHHIM 1
IHTEHCUBHICTIO JedopMallii Npy HaBaHTKEHHI 1 PO3BAHTAXEHH1 MOJIEIFHOTO 3pa3Ka BUIIE
TEeMITepaTypHy 3aBEPIICHHS ayCTEHITHOTO MepeTBOPEHHS (€(EKT IMCeBAONPY>KHOCTI).

3Mo/1e710BaHO eeKT mam'aTi GOopMH MpU HaBaHTAKEHHI 3pa3ka MK TeMIepaTypaMu
MOYAaTKy MAapTEHCHUTHOTO 1 ayCTEHITHOTO IEePETBOPEHHS, IiJ dYac SKOro BiIOYBAa€ThCs
Tparcopmariss MapTeHcuTHOI (a3 1 3poctae nedopmairis, SKa YACTKOBO 3aTUIIAETHCS
HaBITh MICIIS 3HATTSA HAaBAaHTAXKEHHS. 3aIHUIIKOBA Aedopmallis YyCyBa€ThCs HarpiBaHHSIM BHIIIE
TEMIIepaTypy 3aBEPLICHHS ayCTEHITHOTO IIEPETBOPEHHSI.

[ToOymoBana TakoX B3aleXHICTh nedopmarllii, sika BUHHKAE TPU OXOJIOHKECHHI 1
HarpiBaHHi, BiJl TeMIepaTypH (TeMIiepaTypHe HaBaHTAKEHHS ), KOJIM MaTepiall HarpiTuid BUIie
TEeMITepaTypHy 3aBEPIICHHS ayCTEHITHOTO MEPEeTBOPEHHS 1 HaBaHTaxXkeHuH 3ycmwiisiMm 100 MITa.
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