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Iepirindy

Me v mopolon perétn Sieldyeton 1 mpdBiedn twv Womtwy Buoxapdiog, Twv ocuvieheoTodv
Jeppinnc  Bootorng, Twv  Jeppuxdv  mapapevouswv  tdoewv xal tne  aotoyleg povodietBuviwy
(unidirectional, UD) wawddy ouviétwy vhixdv. H mpofiedn twv rpodvapepdéviny rpayupatonoeita
péow evog BiBldoTatou Moviédou [uxpounyavixis xpioel Loondpapetpxiy otolyelwy oto mpdypop
nenepaopévay otoyeloy ABAQUS ouyxplvovtag tautdypova He TIG HIXPOUTXOVIXESC EEIGWOELS TOU
Todun,

Yo Kegdhawo 1 avagpépovtan etoaywyixd otoyela mepl Tov auvlétwmy vhuv, Ty talivounoan ohrd
®oL HEMOWX  OVovTIXG  mAEovEXTAUATA-HEIOVEXTAATO.  Toug, Xty ouvéyewr, oto Kegpdhoro 2,
nagovcidlovian ot depehddeg edlowoetg g paxpooxonuhs Mayavuoie (paxpopnyovixic), to eldn xo
T UNTEON EAXCTIXOTNTHG TV shaoTdy péonv xadde xon Paowd otouxela pnyavixis mepl g
Uypolepiinfic GUUTERLPOPAS TNHS TTPMONG. LUVENHS, O avayvwoTne ohoxAnpuvovtag to Kegdhao 2
givoaw oe Béan va ewoédden oto Kegpdhano 3 dnou ylveraw v petdPoon and 1o poxpooxomud exninedo
(papoxhipoxa-eninedo ovpdong) oty pixpooxomx xhipoxo (uxpoxhipoxe-eninedo cuotanxav). Tto
Kegdhowo 3 Aoy, napoucidleton 0 Topéas g pxpounyovudic poviedonolnong xadae xo Pucieéc
EVVOLEC TS OMG To emavahapBaviuevo povebtio xehio. ‘Eneita, oto Kepdhowo 4, avagépoupe péou and
BrBhoypapo| épeuvd napatnphoels oyeTXd ME THY ouuneptpopd Twv UD cuvidétenv uhadv und Budgopeg
auvifixeg (epelxuopds, TAdn xth.} oe mepBddhova younhic deppoxpasios. Kotdmy, oto Kegdhoo 5
ropousidletal v) pedoBohoyior oAhd Hok Tar OYETNG AMOTEAECHOTO, THG XVEAUOYE RETEPUOUEVOV OTOLXEIGY
xou ouyxplvovror pe Swrdcowa omoteréopata e Pifhoypaplac (dnou elvar Buvatdv) odhd xon pe
mpofiédielg Twv uxpopnyuvixdy ellowoswy tou Taodun. Téhog, oto Kegpdhawo 6, avagpépouue

oLUTEPGGATY OYXETIXNG ME omoTeAEopaTa xodog Xot uetovexTHaTa-TAEoveX ThHudTa e LovieAorolrong.
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Prediction of properties, thermal stresses, and failure of

unidirectional fiber composites at low temperatures

Sarmas M. Georgios

Abstract

This study is conducted to predict the stiffness properties, thermal expansion coefficients, thermal
residual stresses and failure of unidirectional (UD) fiber composites. The prediction is performed by a
two-dimensional micromechanical model using isoparametric generalized plane strain elements in the
finite element program ABAQUS by simultaneous comparison with Chamis' micromechanical
equations.

Chapter 1 provides introductory information on composite materials, their classification, and some
of their important advantages and disadvantages. Then, in Chapter 2, the basic equations of
macroscopic mechanics (macromechanics), the types and elasticity matrices of elastic media, and the
basic mechanics of the hygrothermal behavior of elastic composites are presented. Thus, after
completing Chapter 2, the reader is ready to enter Chapter 3, where the transition from the
macroscopic scale {macroscale-layer level) to the microscopic scale (microscale-constituents level) is
made. Chapter 3 introduces the field of micromechanical modeling and ifs basic concepts, such as the
repeated unit cell. Then, in Chapter 4, we report, through a literature review, observations on the
behavior of UD composites under different conditions (tensile, compressive, etc.) in low temperature
environments. Subsequently, in Chapter 5, the methodology and related results of the finite element
analysis are presented and compared with available results from the literature (where possible) and
with the predictions of Chamis' micromechanical equations. Finally, in Chapter 6, we report

conclusions on the results as well as drawbacks and advantages of the model.
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