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AnHotanusi. Pabora HanpaBiieHa Ha MCCIIETIOBAaHNUE BIMSHUS Ha4aJ bHBIX MEXaHUUCCKUX, TEMIIEPATyPHBIX
1 JJICKTPOCTAaTHYECKUX BO3/CHCTBHI Ha M3MEHEHHE JIe()OPMUPOBAHHOTO COCTOSTHHS M (PU3NYECKUX CBOMCTB
TEPMOJIEKTPOYIIPYTUX MaTE€PHUAIOB, OTHOCSIIUXCS B €CTECTBEHHOM COCTOSTHUM K MaTepualiaM Kjlacca CUMMe-
TpHUU 6MM reKcaroHanbHON cuHroHUH. [Ipenmnonaraercs, 4To HaBeAEHHOE B MaTepHaie HadalbHO-1e(opMu-
POBaHHOE COCTOSIHUE OJIHOPOJIHO, HAYalIbHbIC TETUIOBBIC BO3JICHCTBHS HE NIPEBHIIIAIOT TEMITEpaTypsl (pa3oBbIX
NIEePEXO/I0B, HaUaIbHOE MIEKTPOCTATUUECKOE MOJIE 3aJaH0 BEKTOPOM HaNpshKEHHOCTHU. MccenoBaHue 0OCHOBA-
HO Ha UCIHOJIb30BAaHUM JIMHEAPU30BAHHBIX OMPEAEISAIOIINX COOTHOLICHUH, YPABHEHUH JIBUKEHUS TEPMOIIEK-
TPOYIPYTUX CPEl, YPAaBHEHUH 2IEKTPOCTATHKN U YPAaBHEHUH pacrpoCTpaHEHHs TEIUIa, TIOJyYeHHBIX B paMKax
TEOPUHU HAJIOKEHMSI MaJIbIX JieopMannii Ha KoHeuHble. [IpuBeeHbl MaTpUYHBIE TPEICTABICHHUS TEH30POB
YOPYTHUX U NbE30UIEKTPUUECKUX MOYJIeH NpeHANPS)KEHHOT0 MaTepHaa, HarvIsAHO WITIOCTPUPYIOIUE BIH-
SIHUE Ha4YaJIbHBIX KaK MEXaHUYECKUX U TEIUIOBBIX, TAK M JJIEKTPOCTATHIECKUX BO3/ICHCTBHI Ha CBOMCTBA MTUPO-
be303JIeKTprUecKoro Marepuana. Ha mpumepe CdSe ucciieoBaHo pasaeinbHOE U COBMECTHOE BIIMSHHUE BUJIA
W BEJIMYMHBI HAYaJIbHBIX HANPSDKCHHUH, MJIEKTPUUCCKUX M TEIIOBBIX BO3/ICHCTBUM Ha XapaKkTep HaBOJMMBIX
nedopmaiuii u TpanchopmMaryio cBOHCTB Marepraia. OnpeesaeHbl BUIbI MEXaHUIECKUX BO3JCHCTBUH, MTpH-
BOJISIIIIMX K MaKCUMaJIbHBIM 3HAYCHUSIM DJICKTPUUECKOW MHAYKIMH. [Toka3aHO BIMSHHUE XapakTepa TEIIOBBIX
BO3JICHCTBHI B OTCYTCTBHE HAYAIbHBIX MEXaHWYECKUX HANPSDKCHUH HA BEMYUHY M HAIPAaBICHHOCTH BEKTO-
pa PIEKTPUUECKON MHIYKIUU. BBIABICHBI 3aKOHOMEPHOCTH BIUSHUS HAYaJIBHOTO 3JIEKTPOCTATHUECKOTO MOJIs
0O0ITBIION HATIPSDKEHHOCTH Ha YIPYTHE U MTBE303JIEKTPHUYECKHUE CBOMCTBA MaTepraia. Pesynsrarsl opopMIeHb
B BUJIE TPa(h)MKOB M MOTYT MPE/ICTABIISTH ONPE/ICIICHHBI HHTEpEC MPH Pa3padOTKe, MPOSKTHPOBAHUH U ONTH-
MU3alUH MEPONBE30NEKTPHUUECKUX MAaTEPHAIOB, UCIOIB3YEMbIX IPU CO3JaHUU MHUKPO- U HAHOPa3MEPHBIX
MIpUOOPOB U yCTPOHCTB.

KutioueBble c10Ba: TEPMOAIIEKTPOYNPYTOCTh, HAYAIbHbIE MEXaHUUECKUE HAIPSDKEHNUS, IPEABAPUTEIIbHBII
HATrpeB, HAYaJIbHO-IC(OPMHPOBAHHOE COCTOSIHUC, HANIPSDKCHHOCTH 3JICKTPOCTATHUYCCKOTO ITOJIS, DIICKTPUYC-
CKasi HHIYKIIUS.
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Abstract. The work is aimed at studying the effect of initial mechanical, temperature and electrostatic
influences on the change in the deformed state and physical properties of thermoelectroelastic materials, which
in their natural state belong to the materials of the 6mm hexagonal symmetry class. It is assumed that the
initial deformed state induced in the material is homogeneous, the initial temperature effects do not exceed the
temperature of phase transitions, and the initial electrostatic field is specified by the strength vector. The study
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is based on the use of linearized constitutive relations, equations of motion of thermoelectroelastic media,
electrostatic equations and heat propagation equations obtained within the framework of the theory of imposing
small deformations on finite ones. Matrix representations of tensors of elastic and piezoelectric moduli of a
prestressed material are presented, clearly illustrating the influence of initial mechanical and temperature,
as well as electrostatic influences on the properties of a pyropiezoelectric material. Within the framework
of the proposed approach, using CdSe as an example, the separate and combined influence of the type and
magnitude of initial mechanical stresses, electrical and thermal effects on the nature of induced deformations
and transformation of the properties of the material was studied. The types of mechanical influences leading to
maximum values of electrical induction are determined. The influence of the nature of temperature effects in
the absence of initial mechanical stresses on the magnitude and direction of the electrical induction vector is
shown. The patterns of influence of the initial high-intensity electrostatic field on the elastic and piezoelectric
properties of the material have been revealed. The research results are presented in the form of graphs and may
be of particular interest in the development, design and optimization of pyropiezoelectric materials used in the
creation of new micro- and nano-sized devices.
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