UNIVERSITA DELLA CALABRIA

Department of Chemistry and Chemical Technologies - CTC

Al-Farabi Kazakh National University
050040, Almaty, al-Farabi av., 71
December 23, 2020 Kazakhstan, info@kaznu.kz

To whom it may concern

This is a review of the work contained, in the thesis entitled, «Modeling and
investigation of the influence of the loading mode on creep and damage of rheonomic
materials», submitted by Ms. Yensebayeva Gulzat Muratbekovna.

In this thesis is devoted to modeling and investigation of the influence of the loading
mode on creep and damage of rheonomic materials.

This thesis proposes an effective algorithm for description of nonlinear deformation of
rheonomic materials based on Rabotnov’s method of isochronous creep curves. Relevant
equations have been determined from the nonlinear integral equation of Yu. N. Rabotnov for
the application cases of Rabotnov’s fractional exponential kernel or Abel’s kernel for
nonlinear deformation of hereditary materials at creep. The improved methods have been
given for determination of creep parameters o, €0, 3, B and A. By processing and using test
results for materials nylon 6, glass-reinforced plastic TC 8/3-250, SVM aramid fibers, EDT-
10 epoxy resin, polycrystalline graphite and polyester polymer-concrete, the process has been
shown for sequential implementation of the developed methods for description of linear and
nonlinear deformation of these materials at creep. Nonlinear deformation of asphalt concrete
at creep is adequately described by the proposed methods. Efficient methods and relevant
software have been developed for calculation of values of instantaneous strain and creep strain
for rheonomic materials.

In this thesis results of experimental investigation of an asphalt concrete deformation
under cyclic loading, at different loading rates, step loading to the scheme of direct tension
are presented. A hot fine-grained dense asphalt concrete of type B prepared with a viscous
bitumen of grade BND 100/130 which is traditionally used in road construction has been
selected for the research. When determining the strength of asphalt concrete material, PhD
student was able to analyze the influence of the loading mode on the process of fracture of
asphalt concrete samples.




In summary, this thesis fulfils the requirements for a doctoral dissertation, so I strongly
recommend that Ms. Gulzat Yensebayeva be awarded the degree of Doctor of Philosophy.

Sincerely, Department of Chemistry and
Chemical Technologies
Email: cesare.oliviero@unical.it

M Tel: (+39) 0984 49 2045
o ; Fax: (+39) 0984 492044

PhD, Professor Cesare Oliviero Rossi
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Tanam ety OpHBIHA yCBIHY yiIin:

EHceGaena ['yn3ar Mypar6exkpI3e1 XaHbIMHBIH «PeoHOMIBI MaTepHalaapabiH
KbUDKBIMaJbUIBIFBl MEH 3aKbIMIaHFaHABIFbIHA KYKTEY PEXIMIHIH 9CEPIH MOJENbACY
KQHE 3€PTTeY» TaKBIPLIOBIHAAFHI AUCCEPTALUANIBIK XKYMBICHIHA THKIP.

JMCccepTaumsnbIK yMBIC PEOHOMIBl MaTepHaNIapIbIH KBUDKbIMAIBUIBIFEI
MCH 3aKbIMJI@HFaHOBIFBIHA JXKYKTEY PeXIMiHIH 9CepiH MOAEbAEYre XKoHE 3epTTeyre
apHalFaH.

Huccepranusnslk xymeicta 0. H. PaGoTHOBTEIH H30XPOHIBI K EBIKBIMATIBUTBIK

KHCBIKTAPBIHBIH 9JICI HETI3iHAe Mypanblk MaTepHalJapiblH CHI3bIKTEl EMEC
AeQopMaUMsIaHybIH  CUTIATTAYABIH  THIMIOI  airopuT™i  yceiHbiTansl.  FO.H.
PabOTHOBTBIH CBI3BIKTBIK €MeC WHTErpalfblK TeHJICYiHe OeneK-3KCIOHeHIHalab]
PaboTHOB smpockl Hemece AOens sApOChIH MaifjjanaHa OTBIPBIN, MYPabIK
MaTepHaNJApABIH  JKbIKBIMANIBUIBIFBIHBIH  CBI3bIKTBI  eMec  Ae(opMalnsChIHbIH
colikecTi TeHaeyepi ambiHaabl. XKBUDKBIMANBIIBIK TapaMeTpIIEpPiH o, €y, J, [ XaHe A
aHBIKTaybIH YKaKCAPTHUIFAH 9iCTePl YCHIHBLIABL.
YchiHbUIFAH aNrOPUTMIEPHIiH JONIIrH aHbiKTay ViuiH, Hedtow 6, TC 8/3-250
welHbIIacTuk (0=0°, 45°, 90°) MaTepuansl, CBM apamuarik tanuslrsl, EDT-10
lIAAbIpbl,  MOJMKPUCTAIbL rpadur  KoHE r_lonua(bupni noauMepoeToH
MaTepuaniapbIHbIH TOKIPUOENIK CBIHAK HOTHKENIEPIMEH 3epTTeyliep KYPriziijl.
AchansTOeTOHHBIH CBI3BIKTBLIK eMeC gedhopMauMsIaHybl YCBIHBITFAH eniCTgMeMeH
KeTKIKTI Type cunarTanajbl. PEOHOMAbI MATEPUANAAPABIH WAPTTbI NE3AIK XKIHE
KBIIKBIMATBUILIK  AeOPMALSChIHBIH MOHIAEPIH eCenTeyliH THIMAL JMICI KIHe
caiikecTi KOMNbIOTEPIiK DaraapiaMachl a3ipieHren, . )

JluccepTalusiblK  AKYMbICTA acanbTOeTOHHBIH TiKeneH  co3buly  cXemachl
GoibiHma TypakThl KepHeyjieri, —CaThlibl OKYKTEMEAET.,  TYpaKrel OkyKrey
KBUTIAMIBIFDl  OkoHE HMKILK OKYKTEMEJer! ne(bopwumcu%n{ TOXIpUOETiK
3epPTTey HoTHKeNepi KeaTipiret. 3epTTey YLIIH J'l§CTYPﬂ1 i K¥?blﬂb1Cbll'il}%
xonuarpmars BHIL, 100/130 MapKaikl TYTKD OUTyMMEH LAHLLAanFan B wamm
yeak  TyitipuiikTi  bICTBIK TBHITBI3 aC([)ElﬂbTGfiTOH TaHIa b AC(})aJT‘beSc.TgH

MaTepuanbiHblH OepikTiriH aHbIKTayAd, PhD pokTopaHT ac(anbTOeTOH YArIepIHIR

KHpay ripotiecine XKYKTeY peskiMiHiH SCEPTH TAIAAM BRI,



KOpbIThIHAbINAN KeTle, Oy XKyMblc AOKTOP/BIK AWccepTalmnsia KOM bt
DapnblK TananTapiabl KaHararTaH)bipajibl, COHbIKIAaH Encebaena 1yisar xauniveg
bunocodus JOKTOPBI FEUTEIMU fapesxeciH Gepy i YChIHAMbIH.

Kypmernen, XuMUs WIHE XUMUSAJTBIK

/ Kombl / TexHonorusaaap 6oenimi
Email: cesare.oliviero@unical.it

PhD, npodeccop Yesape Onusnepo Poccu Ten: (+39) 0984 49 2045
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Peenyvbonurxa Kazaxeman, sone
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«28» Oexkalps 0se muiesnu deaoyamoco sooa, M, Ecennbacaa Junapa Bopambacand,
m(:mapu_)-'cr ;‘r)pm)cﬁ: Ansamoi, deiemayiomuic na ocnosanun nyercnn Ne 0003221 avoannol
v 9.01.2011 2. Komumemon  pecucmparuonnoit cayactnl 1 oxaianuio. npasotoi noMoui
MNHH(‘H?(?{J(‘H?(x‘(l 1Ocmuguu PecnyGuusu Kasaxeman, CANOUMETLEmAYIo HOORNOC NOORUCH,
coenannon nepesoouurom Abaxanosoir Paxunen Mupkenoanoit |

Junnocmo, noonucagues dokyaenm yemanoanend, OCeenocobioem 1 NOAHOMOtIL ¢
npoGepeHbl.
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