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1. CtpyxTypHi 3MiHM y nomiiMigHux niBkax [IMA nip nieto rinnbokoro oxosonKeHHs, Bianany i
HU3bKOTEMIIEpaTypHOI fedopmaliii

2. Structural changes in polyimide PMA films under the action of deep cooling, annealing and low-temperature

deformation

Pedepar:

1. B pucepTauiiiHiil poboTi pescTaBieHo pe3yIbTaTh PEHTT€HOCTPYKTYPHUX AOCIiIKeHb MOJiiMiIHUX IJ1iBOK,
OTPUMAaHUX Pi3HMMHU CIIOCOOAMHU, Ta 3 Pi3HOI TOBLUIMHOI. METOIOM PEHTIE€HIBCbKOI A paKTOMETPii
€KCIIEPMMEHTAILHO BCTAHOBJIEHO, 110 B PE3YJIbTaTi OAHOOCHOI fedopmallii pu KiMHATHIN Temneparypi i
OXOJIOIPKEeHHI NoJiiiMiza mpu Temneparypi pifkoro a3oTy i pilkoro reJiio B IJiBKax BigOyBaeTbcst GOPMYBaHHS IBOX
o61acTell yopsIKyBaHHS: «PO3TATYBaHHS» Ta «CTUCHEHHs». Ha mifcTaBi npuIymeHHs, o ITiBKa CKJIaJA€ThCA 3
KBa3iiHIHUX JIAaHLIIOTOBUX MOJIEKYJI, OyJIO 3alIPOIIOHOBAHO ABa MEXaHi3MH, SIKi SIKICHO OIIUCYIOTh IPOLECH, IO
IIPOXOAATD B IIiBKax nosiimiga [IMA nicns gedopmarii npu HU3bKUX TeMmnepaTypax. [TokasaHo, 110 BIJIAB

TeMIlepaTypH (Bifjras) IpU3BOAUTb O PO3MUTTS LIMPOKOTrO MKy i 36ibL1eHHs iHTeHcuBHOCTI (oHY. Lle roBoputs



IIpO Te IO B MJIiBL BinOyBaeThCs KapAuHaIbHA 3MiHa TIOB'SI3aHi 3 TEOMETPi€I0 MaKPOMOJIEKYIU. 36iIbIIeHHS

TOBUIVMHU MPU3BOIUTD OO SIKICHUX 3MiH MUGPaKIiiHOI KAPTUHU.

2. The dissertation work presents the results of X-ray structural studies of polyimide films obtained by various
methods and with different thicknesses. It has been experimentally shown by X-ray diffractometry that
deformation and cooling of a polyimide PMA film with a thickness of 80 um have a different effect on the intensity
distribution. So, as a result of deformation in the sample, areas of "tension" appear, and upon cooling, areas of
"compression”. Analysis of the diffraction patterns allows us to conclude that uniaxial tension of the samples leads
to a partial ordering of polyimide molecules in the sample in the direction of the applied load. The observed
change in the structure upon cooling the films may indicate that there is a mutual ordering of some of the
molecules relative to each other. It is shown that the effect of temperature (annealing) leads to a smearing of a
wide peak and an increase in the background intensity. This suggests that cardinal changes occur in the film
associated with the geometry of the macromolecule. The findings of the study were that stretching polymer films
with a thickness of 75 um does not cause cardinal changes in the structure. The deformation of polymer films by
thickness of 125 pm leads to the appearance of regions with long-range order in the sample.
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