11th IMEKO TC15 Youth Symposium
on Experimental Solid Mechanics 2012

Brasov, Romania
30 May — 2 June 2012

ISBN: 978-1-63439-432-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2012) by the International Measurement Confederation (IMEKQ)
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact the International Measurement Confederation (IMEKO)
at the address below.

IMEKO Secretariat
P.O. Box 457
H-1371 Budapest
Hungary

Phone/Fax: +36 1 353 1562
imeko@t-online.hu

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

EXPERIMENTAL STRESS ANALYSIS SYLLABUS AND COURSE DESIGN ......cccccoiviiieeiiececse e 1
A. Freddi, G. Olmi

STOCHASTIC MODELING THE CHANGE IN AMPLITUDE RATIO AND MODULUS FACTOR

IN CASE OF FATIGUE TEST OF PP SPECIMENS ...ttt ettt nnaeenneennee s 7
L. Borbas, L. Vas, I. Pethd

EXPERIMENTAL AND NUMERICAL MODELS IN ORTHOPAEDIC BIOMECHANICS ........cccccocveviieieeeeen 13
Carmine Pappalettere

STUDY OF THE DYNAMIC BEHAVIOR OF PLATES IMMERSED IN A FLUID .....cccooiiiiniiniiis e 19

T. Brugo, R. Panciroli, G. Minak

EXPERIMENTAL AND NUMERICAL ANALYSIS OF SPOT WELDED JOINTS AND

CONSTRUGCTIONS ..o s 25
M. Zivkovic

EFFECT OF AGE AND GENDER ON BALANCE CAPACITY AFTER SUDDEN

PERTURBATION ...ttt etttk sttt b e 1ttt h e bt s bt e 4t bt e b e e h £ e bt e b e e b e e h e e bt e E e e mb e e bt e ke eb e et e nheebesbeenbenaeenes 31
R. M. Kiss

DIFFERENTIAL STRAIN GAGE — A NEW SENSOR DEVICE FOR MICROSYSTEMS .......ccccoooiiiiinicei 34
Martin Stockmann, Ingolf Ménch

CHOSEN METHODS OF EXPERIMENTAL DATA EVALUATION ..ot 40

P. Koétial, Z. Jancikova
EXPERIMENTAL ANALYSIS OF THERMO-MECHANICAL MATERIAL PROPERTIES OF
PHOTOSENSITIVE POLYMERS ...ttt ettt e et s nee et e anteense e e s e e anaeanteeasaeenaeesneeenseennnees 46
J. Vogel, H.-J. Feige, J. Saupe, S. Schubert, J. Grimm
APPLICABILITY OF DISPLACEMENT CONTROLLED FATIGUE TEST METHODS FOR

COMPLIANT STRUGCTURES. ... ..ottt st b ettt b e bbbt b e e b e ebe et e e b e ekt e beesbesbeebeaneenbesreens 52
Z. Major

PRELIMINARY ANALYSIS FOR A NEW APPROACH TO RELIEVE RESIDUAL STRESSES BY

LASER HEATING ...ttt bbbt bbbt b e b e AR e e e ke e s e b £ e s bt b e e s bt e b b et e b e e b s bt e s b ene s 61

C. Barile, C. Casavola, G. Pappalettera, C. Pappalettere

DETECTION OF FATIGUE CRACK INITIATION IN TITANIUM ALLOY UNDER SINGLE-

EDGE-NOTCH (SEN) SPECIMEN BY ACOUSTIC EMISSION PROCEDURE..........c.ccooiiiiiieiiisenese e 67
J. Cappele, C. Casavola, C. Pappalettere, C. I. Pruncu

DEVELOPMENT OF VOLUME MODEL OF IRREGULAR SHAPED OBJECTS FOR

NUMERICAL SIMULATIONS USING SHAPE-FROM-SILHOUETTE METHOD........ccccoiiiiiininene e 72
T. Doktor, D. Kytyr, P. Zlamal, O. Jirousek

ACCURACY ANALYSIS OF EXTENDED FINITE ELEMENT METHOD FOR TENSION OF

PLATE WITH A CENTRAL CRACK ...t 76
J. Zivkovic, G. Jovicic, M. Zivkovic, R. Slavkovic

EVALUATION OF THE EFFECT OF IMPACT DAMAGE ON THE FATIGUE LIFE OF CARBON

FIBRE COMPOSITES ...ttt b et bbbttt b bt e bt e b e bt e bt e bt et e b e e m b e e bt et e et e e b e e bt e besbe e b nbeenes 82
D. Kytyr, T. Fila, J. Valach, M. Sperl, J. Bryscejn

EXPERIMENTAL AND THEORETICAL ANALYSIS OF ULTIMATE LOAD CAPACITY FOR

STRENGTHENED RC COLUMNS AND SHORT STEEL COLUMNS ........ccoi ittt 86
Lj. Vlajic, A. Landovic, M. BeSevic, D. Kukaras

ANALYTICAL AND NUMERICAL COMPUTATION OF KNURLED INTERFERENCE FITS IN

COMPARISON WITH EXPERIMENTAL STUDIES ......oo ottt ettt et evae e e saaaa e 92
M. Latzer, S. Kleditzsch, E. Leidich, B. Awiszus
AUTOMOTIVE COMMUNICATION AND DIAGNOSTICS ...ttt ettt et et eatea e 98

J. Lozanovic Sajic, S. Petrovic, S. Peric, M. Antonic

COMBINING EXPERIMENTAL DATA AND NUMERICAL PROCESSING FOR FAILURE

PROBABILITY EVALUATION OF COIL RETAINING RINGS........ccoiiiiiieiieiiee e 102
G. Olmi, A. Freddi

METHOD TO REDUCE THE INDEPENDENT CONSTANTS OF ORTHOTROP MATERIALS IN

RAPID PROTOTYPING ...ttt ittt ettt ettt e et tte et e ss b e et e esee e she e an b e et e e e s teesheeanbeesbeeenteesnbeanbeeenaeenneennneantes 108
P. Ficzere, L. Borbas

EXPERIMENTAL DETERMINATION OF THE ELASTIC-PLASTIC MATERIAL BEHAVIOUR

OF HYDROSTATIC EXTRUDED AZ31 AND AISilMgMn AS A FUNCTION OF TEMPERATURE................... 115
C. Bramer, M. Stockmann



A LABORATORY TEST STAND FOR STUDIES OF MAGNETOCALORIC MATERIALS ..., 121
A. Czernuszewicz, J. Kaleta, D. Lewandowski, M. Krélewicz, P. Wiewidrski

MANUFACTURE AND TESTING OF ANISOTROPIC MAGNETORHEOLOGICAL

ELASTOMERS ...ttt bbbt h e e bt e s e ekt e b e b e e R b e e b e e R e ekt ehb e eb e e st ekt et e e bt e R e e et e e ne e b e e be et enean 127
M. Krélewicz, M. Przybylski, D. Lewandowski, J. Kaleta

OUT-OF-PLANE BIAXIAL TESTS OF THERMOPLASTICS ..ottt e 133
M. Leonhartsberger, M. Reiter, Z. Major

MANUFACTURE AND TESTING OF MAGNETOSTRICTIVE COMPOSITES. ..ot 140

J. Kaleta, D. Lewandowski, R. Mech

CONSTRUCTION OF ADEVICE TO TEST CREEP BEHAVIOUR OF SYNTHETIC

MULTIFILAMENTS, SUBMERGED IN COLD WATER, USED IN OFFSHORE MOORING

SYSTEMS, AND RESULTS ...ttt ettt ettt e ettt e e et e e st e e e etbae e e eabeeesbae e e eabaeeeiabeeesabaeeaatbaeeesabeeesbasesaneeas 146
G. S. Husak, F. E. G. Chimisso

CONSTRUCTAL DESIGN APPLIED TO THE GEOMETRIC OPTIMIZATION OF THE

HYDROPNEUMATIC CHAMBER DIMENSIONS OF AN OSCILLATING WATER COLUMN

WAVE ENERGY DEVICE ... ..ottt ettt ettt e e e st e e e et e e e st e e e e ba e e e e aae e e e sab e e e sbaeeeasareeesabeeesateeeannes 152
L. O. De Oliveira, P. R. F. Teixeira, E. D. Dos Santos, L. A. Isoldi

ANALYSIS OF CHEMICAL COMPOSITION AND STUDY OF SURFACE TOPOGRAPHY OF

NiMNGa ALLOY IN DELIVERY CONDITION .....ooioiiiiiicie ettt ettt st st etassatsssbassnaeesaassnteannesaneas 158
J. Kaleta, D. Lewandowski, D. Sawicka

A STUDY ON THE TENSILE BEHAVIOUR OF SPHEROIDAL AND COMPACTED GRAPHITE

CAST IRONS BASED ON MICROSTRUCTURAL ANALYSIS. ...ttt srae s na e 164
N. Radovic, A. Morri, C. Fragassa

THE EXPERIMENTAL TESTS OF THE JOINT ASSEMBLY OF THIN WALLED STEEL

PROFILES KB ... .ttt ettt e ettt e e ettt e e e et e e e e e bbeeeatteeeaabeeeabeeeeasseeeesabeee e teseeassseeesateeeaasseaeansseeesnbaeesnteneanes 170
T. F. Galatanu, V. V. Ungureanu

THE MEASURING OF THE HUNTING OSCILLATIONS AMPLITUDE FOR ELECTRIC

LOCOMOTIVE 060 EA TO SPEEDS BETWEEN 120 AND 210 KIM/H......coiviiiiiiieceste e s 176
M. Dorobantu, G. Dumitru, G. M. Dragne, C. Badea, |. Szentes

OPTICAL MEASUREMENT OF THE STRAINSTRESS RESPONSE DURING UNLOADING OF

METAL SHEETS UNDERGOING LARGE PLASTIC DEFORMATIONS. ...ttt 182
C. Dudescu, J. Naumann, M. Stockmann

SILICA AND TITANIUM OXIDE THIN FILMS FOR MEDICAL IMPLANTS ... 188
A. Donesz-Sikorska, J. Krzak-Ros, D. Grygier, J. Kaleta

INVESTIGATION OF FUNCTIONAL PROPERTIES OF CORONARY STENT SYSTEMS ..o, 194

D. Karoly, Z. Kakasi, E. Bognar, P. Szabadits

STUDY OF STATE OF STRESSES USING PHOTOELASTCITY IN CASE OF AN INDUSTRIAL

RO =T ] 07 Y N OO U RPN 200
A. |. Botean, M. Simion

THE STUDY OF STRESS DISTRIBUTION FOR THE FEMORAL BONE IN BIPODAL SUPPORT

— 3D MODELING ...ttt ettt ettt e e st e st e s te e sh e e a b e e e bt e e be e aR bt e abe e e st e e b e en b e e Ee e e te e nn b e e Re e re e e beenneeenres 206
A. |. Botean, |. Takacs, M. Hardau

TITANIUM AND ITS ALLOYS AS A MATERIAL FOR MICROPROTHESIS USED IN

BIOMEDICAL ENGINEERING ...ttt e e e e et e e e st e e s taae e e bt e e e sabeeesbbeeeebbeeesabeeesbanaennns 210
Z. Zimniak, M. Marciniak, M. Zalewski, R. Bedzinski
MECHANICAL CHARACTERIZATION OF GLASS FRIT BONDED WAFERS..........cccccoiii i 214

K. Vogel, D. Wuensch, S. Uhlig, J. Froemel, F. Naumann, M. Wiemer, T. Gessner
EFFECTIVE ELASTIC MODULI OF CLOSEDCELL ALUMINIUM FOAMS -

HOMOGENIZATION METHOD ...ttt sttt st e st e e ste e snee s nbeesbee e beesnbeebeesnaeesneennneenres 221
P. Koudelka, T. Doktor, J. Valach, D. Kytyr, O. Jirousek
EFFECT OF PRODUCTION TEMPERATURE ON STRENGTH OF POLYMER CONCRETE .....c..ccceeevevvennee. 228

O. I. Németh, Gy. Farkas

SIMULATION OF THE TENSILE MODULUS AND THE TENSILE STRENGTH OF SHORT

FIBRE REINFORCED POLYMERS (SFRP) ..ottt sttt sa s tesbe bt sa e s enaateavennen 234
P. Stelzer, M. Reiter, Z. Major

MEASURING OF ELASTIC PROPERTIES OF METAL FOAM BASED ON COMPRESSION

TEST AND DIGITAL IMAGE CORRELATION ...ttt st aa e st e e st e e e sbae e e ata e e ananeas 240
P. Zlamal, D. Kytyr, T. Fila, P. Koudelka, O. Jirousek

DETERMINATION OF MO COATINGS BEHAVIOUR ON BENDING IN ORDER TO

ESTABLISH SOME MECHANICAL PROPERTIES .......c oottt ettt et a et etre e eabaaeenns 244
C. Axinte, A. Barca, E. S. Barca, P. Avram, C. |. Barbinta, C. Munteanu



COATINGS PROPERTIES OBTAINED BY THERMAL DEPOSITION USED IN GEARS

APPLICATIONS .. ettt e e e e e e e e e r e e e e re s

C. Axinte, A. Barca, E. S. Barca, B. Istrate, C. I. Barhinta, C. Munteanu
INNOVATIVE CHARACTER OF PLASMA SPRAY DEPOSITION METHOD, AT THE

CERAMICS POWDER AlO3-TiO,.....ciitcitiiitiiisisieieiet sttt

G. N. Basescu, G. L. Pintilei, G. B. Pamparau, A. C. Barbinta, C. Munteanu
WEAR RESISTANCE OF THE LAYER Al,05-TiO; SPRAYED WITH PLASMA SPRAY

DEPOSITION METHOD ..ot e

G. N. Basescu, P. Avram, V. C. Stamate, L. A. Dragan, C. |. Barbanta, C. Munteanu
STRUCTURAL STUDIES OF THE PLASMASPRAYED LAYERS DEPOSITED ON THE STEAM

TURBINE BLADES ...ttt ettt et b bt r e et e bt r e r e e eneens

C. Munteanu, G. L. Pintilei, C. Paulin, C. |. Barbinta
COMPARATIVE RESEARCH ON THE STRUCTURE AND PROPERTIES OF Zr0,/20% Y,03;

LAYERS OBTAINED WITH PLASMA SPRAY DEPOSITION METHOD.........ccccoviiviiiiii

G. L. Pintilei, G. N. Basescu, S. A. lacoban, A. C. Barbanta, C. Munteanu
MULTIDISCIPLINARY ANALYSIS OF THE OPERATIONAL TEMPERATURE INCREASE OF
TURBINE BLADES FOR AIRCRAFT ENGINE BY APPLICATION OF THE CERAMIC

THERMAL BARRIER COATINGS ZFO5/2090Y 903 vttt

G. L. Pintilei, D. S. Dragomir, L. A. Dragan, I. V. Crasmaru, A. C. Barbinta, C. Munteanu

THE MONITORING OF THE CEMENT PLATE’S SHRINKAGE .......cco it

M. Kosteleckd, J. Kolisko, D. Kytyr
FREE VIBRATIONS OF LAMINATED COMPOSITE PLATES USING LAYERWISE

DISPLACEMENT MODEL ..ot s

M. Cetkovic, DJ. Vuksanovic
Author Index





