CONFERENCE

A0 = 2014

BOOK{OE'ABSTRACTS

MECHANICS
OF COMPOSITE MATERIALS

JUNE 2 - 6, 2014
RiIGA; LATVIA

[ -
<D
-_—
s
[ =t
s
| - —
e
[ -
| —_—
el
- — =
—
| S_—
| —
-1
et
[ -t
s
l__
—
—
T




INSTITUTE OF POLYMER MECHANICS
UNIVERSITY OF LATVIA

EIGHTEENTH INTERNATIONAL CONFERENCE

MECHANICS or COMPOSITE MATERIALS

Devoted to the 50 Anniversary of the Institute of Polymer Mechanics
University of Latvia

June 2 -6,2014
Riga, Latvia

‘BOOK or ABSTRACTS

Eds. V. Tamuzs, K. Cirule, and V. Kulakovs

Riga, 2014



ORGANIZING INSTITUTION
» Institute of Polymer Mechanics

SUPPORTING INSTITUTIONS

* Latvian Academy of Sciences

» Latvian Council of Science

* Latvian National Committee for Mechanics
« University of Latvia

» Riga Technical University

* Journal Mechanics of Composite Materials
» Scientific Enterprise Lakomp

* Centre Composite (Larvia)

SCIENTIFIC PROGRAMME COMMITTEE

Chairman: V. Tamuzs (Latvia)

Vice-chairmen: E. Plume (Latvia)
J. Jansons (Latvia)

Scientific Secretary: K. Cirule (Larvia)

L. A. Agalovyan (drmenia), S. D. Akbarov (Turkey), H. Altenbach (Germany).
A. N. Anoshkin (Russia). C. Bakis (USA), W. Hwang (Republic of Korea),

G. Kaklauskas (Lithuania), V. V. Kovriga (Russia), J. Lellep (Estonia).

N. Myshkin (Belarus), Yu. M. Pleskachevsky (Belarus), R. Talreja (USA),

R. Tepfers (Sweden), J. Varna (Sweden), and A. D. Zamanov (Azerbaijan)

LOCAL ORGANIZING COMMITTEE
Chairman: E. Plime
J. Andersons, K. Aniskevich, M. Auzins, J. Brauns, A. Cate. K. Cirule,

J. Jansons, M. Kalnips, K. Klepatsky, . Knéts. A. Krasnikovs, A. Lagzdips,
R. Maksimov, L. Paze, K. Rocéns, V. Strauss, V. Tamuzs. and J. Viba

9



MODELLING OF STRENGTH AND FATIGUE LIFE OF UNIDIRECTIONAL FIBRE
COMPOSITE USING DANIELS’ SEQUENCE AND MARKOV CHAINS

Yu. Paramonov, V. Cimanis, S. Varickis, and M. Kleinhofs

Aeronautical Institute, Riga Technical University, Lomonosova 1. Riga LV 1019, Latvia
Corr. author. Tel. +371 7255394, E-mail : yuri.paramonovi@gmail.com

Generalization of definition of Daniels’ sequence (DS) for analysis of connection of static
strength distribution of composite components with distribution of fatigue life and now static
strength distribution of composite of unidirectional fibre composite (UFC) itself is presented.
The process of loading in general case is described by sequence of nominal stress
st ={s'.i=12,..}. Local stress in weak micro volume (WMYV) in which the accumulation of

‘destruction takes place is described by sequence s, =s' /(1-Fy, (5)). 5= » i=12,.., where

Fy,(s) is estimate of cumulative distribution function on the base of sample
1 = (5, 1onXy ), Where x;, is the local strength of some strong component of WMV, which

‘can be lower than the strength of isolated component. For fatigue test modeling, all items of
sequence s, ={s;.i=0,1,2,...} are equal to some constant s* (parameter of mode of fatigue
loading; maximum stress of cycle, for example). For static strength test modeling, items of
‘sequence s, are increasing up to infinity.

The model of static strength test of UFC, as distinct from Daniels’ model, takes into
account the rate of loading and the randomness of number of still intact components in WMV
in which the destruction process takes place. For analysis of fatigue life, it is possible to
explain a phenomenon of fatigue limit and to calculate the maximum stress level at which the
fatigue failure can be eliminated with required probability when cycles number of fatigue
loading tends to approach infinity. Numerical examples of parameter estimation of
corresponding regression models are given, which can be interpreted as parameters of strength
structure of UFC.
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