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2. Modeling of thermomechanical behavior of materials with memory forms

Pedepar:

1. Iuceprauifina po60oTa MpucBsYeHa IOCiIKeHHIO TOBeIiHKY MaTepiasiB 3 mam’aTTio dopmu. HoBusHa
3aIPOIIOHOBAHOrO MiJIX0Ay MoJArae B popMys0oBaHHI (EHOMEHOJIOTIYHOI MOZE IJ1s1 ONIUCY BIaCTUBOCTEN
MarepiasiB 3 Nam’aTTIO (POPMHU i TEPMO-TICEBIO-TIPY)KHO-TJIACTUYHICTIO B TOYLIi 3 ypaxXyBaHHSIM TEIa, M0
BUJiNsieThCA B nIpoleci pazosBoro nepexony. Jledopmaliist B TOULi NPeICTaBISAETLCS Y BUMJIAL CYMU IIPY>KHOIO
CKJIaZloBOi, cTpubKa gedopmauii npu pazoBomy nepexofi, gedopmaltlii, BAKINKAHO] TEMIIEPATyPHUMU 3MiHaMU i
niactuyHoi gedopmauii. [lepenbadaeTsest, O BIACTUBOCTI MaTepiaily 3ajexarh Bif TeMeparypu. [is onucy
npyxHoi gedopmatii i sedopmatii pazoBoro nepeTBOPEHHS BUKOPUCTOBYBAJIACs Aiarpama CceBA0-TIPY>KHOTO

Mmarepiay, 0 CKJIAJAEThCS 3 TPhOX NPSIMOJIIHIHHNX a0 HesiHINHuX AingHok. JocrimkeHa eeKTUBHICTh



y3arajbHEHOTO METOJY Ta IIPOBELEHA OLIiHKA TOYHOCTI OTPMMAaHUX PE3YyJIbTATIB. Y pa3i 3aCTOCYBaHHS HESBHUX CXEM
METO[ly PO3IIeIJIEHHS 32 TeOMETPUYHNMMU BJIACTUBOCTSIMU BCTAHOBJIEHA 301KHICTh Bifl[IOBiAHOI iTepaniiiHoi
npouenypu. [loctasyeHo i Ha OCHOBI 3alIPOIIOHOBAHOTO METOJy PO3B'S13aHO HOBUU KJIAC 3a7a4 PO HECTalliOHApHE
nedOopMyBaHHS IPOCTOPOBUX Tijl 3i CIJIABIB, 110 MAIOTh BJIACTUBOCTI am’siTi GOPMHU, TEPMO-TICEBL,O-TIPY>KHO-

[IJIACTUYHOCTI.

2. The dissertation is devoted to the study of the behavior of shape memory alloys and pseudo-elastic-plasticity.
Memory form is the property of some materials to accumulate certain amount of deformation under loading and
return to the original state when unloaded (through the loop of hysteresis). The main mechanism of such behavior
is the inverse martensitic transformation between the phases of a solid body which occurs at room temperature.
Such transformation may be caused by temperature or stress changes. The shape memory alloys are also
characterized by nonlinear mechanical behavior, high internal damping and high volatility. The novelty of the
proposed approach is to formulate a phenomenological model for describing the properties of materials with
memory shape and thermo-pseudo-elastic-plasticity at the point, taking into account the heat released during the
phase transition. Deformation at the point is represented as the sum of the elastic components, deformation jump
during phase transition, plastic deformation from the theory of flow, and deformation caused by temperature
changes. It is assumed that the properties of the material depend on temperature. To describe the elastic
deformation and deformation of the phase transformation, a diagram of an elastic material consisting of three
rectilinear (nonlinear) sections is used. The proposed model takes into account not only the temperature of the
environment, but also the heat released during the phase transition. Using the generalized physical relationships
the limits of application of the method of component splitting are expanded. A new version of an effective method
for solving non-stationary spatial problems of thermo-mechanics in the case of deformation of a thermo-pseudo-
elastic-plastic material based on the use of the idea of splitting a complete system of equations by geometric
properties is developed. Two-dimensional stressed splines are applied for approximation of unknown values and
their derivatives in coordinates. This approach allows increasing the accuracy of the method approximation to the
fourth order. The efficiency of the generalized method is studied and an estimation of the accuracy of the obtained
results is carried out. In the case of implicit schemes of the splitting by geometric properties method the
convergence of the corresponding iteration procedure is established. A new class of problems of nonstationary
deformation of spatial bodies from shape memory, pseudo-elasticity, and thermo-pseudo-elastic-plasticity alloys
is solved on the basis of the proposed method.
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