10th IMEKO TC15 Youth
Symposium on Experimental Solid
Mechanics 2011

Chemnitz, Germany
25-28 May 2011

ISBN: 978-1-63439-434-5



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© (2011) by the International Measurement Confederation (IMEKOQ)
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

COMPARISON OF MECHANICAL PROPERTIES BETWEEN SINGLE AND MULTI

LAMELLAR SAMPLES OF INTERVERTEBRAL DISC .......ooiiiiiiiiiiite ettt 1
Malgorzata Zak, Celina Pezowicz

EXPERIMENTAL CHARACTERIZATION OF SHEET METALS IN FLOW BEHAVIOR UNDER

UNIAXIAL AND BIAXIAL COMPRESSION LOADING ......ooiiiiiiiiitiiteit ettt ettt sttt 3
Benjamin Zillmann, Thorsten Halle, Martin F.X. Wagner, Thomas Lampke

CHARACTERISATION OF NEW EMBEDDED EMBROIDERED SENSORS FOR STRAIN

MEASUREMENTS IN COMPOSITE MATERIALS .........oooiiiie ettt et e e e aae e e eaaee e 5
Lothar Kroll, Sebastian Wolf, Sascha Miiller, Holg Elsner
ELASTIC BUCKLING OF 2D CELLULAR STRUCTURES ...t 7

Stephen Willshaw, Tom Mullin, Gyorgy Karolyi

INVESTIGATION IN DEVELOPMENT OF EMBROIDERED STRAIN MEASUREMENT

SENSORS ...ttt e e e ettt e e ttee e e taeeeeabaee e sseeeasaseeeaabaee e sbeeeaatbeeeaaba e e e tbeeeenbeeeetaeeanbaeeetbeeeenreeeanraeeennes 9
Marco Walther, Lothar Kroll, Martin Stockmann, Holg Elsner, Michael Heinrich, Stefan Wagner

CHARACTERISATION OF SURFACE ACOUSTIC WAVE SENSORS FOR STRAIN

MEASUREMENT ... ..ooiii e et e e e et e e ettt e e e ta e e e e aeeeeeaseeeeataeeeaasaeeeaseeeaataeeesasseeeetseseessseeansseeeas 11
Klaus Vogel, Martin Stockmann, Steffen Zietschmann, Heiko Witteck

ANALYTICAL STUDY OF STRAIN’S RANDOM ERROR ON RESIDUAL STRESSES

CALCULATED BY HOLE DRILLING METHOD ........cccooiiiiiiieeeeeee et 13
Caterina Casavola, Carmine Pappalettere, Francesca Tursi

NUMERICAL AND EXPERIMENTAL ANALYSIS OF THE STATE OF STRESSES OF THE

FEMORAL NECK — PLANE MODELING ........ccooiiiiiiiiiiiteeie ettt e e e et eestaeeeessteessbaessnsseeessseeesnssaeennsaeeens 15
loana Alexandra Takacs, Adrian-loan Botean, Mihail Hardau

RESEARCH AND ACADEMIC EXPLORATION ABOUT OPTIMAL ATTITUDES OF DENTAL

FILLING MATERIALS ...ttt e e e et e e e ab e e e eaaaeeeeabaeeeaseseeataeeeeasaeeeearesessseeansseeeas 17
Daniel Szava, Botond-Padl Gdlfi, Janos Szava, Piroska Orbdn

EXPERIMENTAL STUDY OF A COMPOSITE BEAM LOADED IN FOUR POINTS BENDING

Mihaela Simion, Adrian-loan Botean, Mircea Bejan
DIC MEASUREMENTS — A COMPARISON OF DIFFERENT METHODS TO EVALUATE
THREE-DIMENSIONAL DEFORMATION STATES ......oooiee et et 21
Bertram Stier, Stefanie Reese

IDENTIFICATION OF THE YIELD SURFACE FOR SHEET STEEL USING AN OPTICAL

MEASUREMENT SYSTEM ...ttt et e e et e e e e ta e e e tta e e eateeeeataeeeatseeeetteeessseeeanseeeas 23
Stefan Schmaltz, Kai Willner
THE EFFECT OF DWELL TIME VARIATION DURING MICROHARDNESS TESTING .........c..coooviiviieeen. 25

Wolfgang H. Miiller, Mohamad Sbeiti, Holger Worrack

USING THE ANALYTICAL STRENGHT ASSESSMENT OF THE FKM GUIDELINE FOR

BRONZE MATERIALS ......ooiiiiiiii ettt ettt et ettt bt et be et s bt et e bt et s bt et e s beeanenbeeanen 27
Jan Reifmann, Erhard Leidich

LIFETIME PREDICTION OF ELASTOMERS - A UNIFICATION OF THE FRACTURE

MECHANICS AND THE (WOHLER) S-N=-CONCEPT ..............cc.cooiiioioiieieeeeeeeeeee e 29
Stefan Robin, Thomas Alshuth

BUCKET WHEEL EXCAVATOR MODAL MODELS DETERMINATION IN DIFFERENT

OPERATIONAL CONDITIONS ... e e e et e e e et e e e e ee et aaeeeeeeeeataeeeeeeeseasseaeeeeeeenseseeeeeans 31
Damian Pietrusiak
PEDESTRIAN PASSIVE SAFETY: FINITE ELEMENT AND MULITBODY SIMULATIONS .....ccccooovvviiiiieee. 33

Mariusz Ptak, Jacek Karlinski

DETERMINATION OF THE PROBABILITY OF FAILURE OF TURBOGENERATOR ROTORS

BASED ON LCF EXPERIMENTATION ......ooiiiiiiiiii ettt sttt e esteestaeesteestaeesseessseenseessseenseessseesaensseanns 35
Giorgio Olmi

EXPERIMENTAL DETERMINATION OF OPTIMAL DOSAGE ACTIVATOR FOR

POZZOLANIC BINDER FORMULATION .....ooiiiiiiiiiiiiiieeetteee ettt ettt e e e e staeeaeessaeessaessseesseesssaenseessseensaessseenns 37
Stefania Olareanu, Bogdan Andrei, Valentin-Vasile Ungureanu

STRENGTH CALCULATIONS, TRACTION AND STEERING FORCE MEASUREMENTS OF

ELEMENTS OF CHASSIS OF OPEN CAST MINING MACHINES ..ot 39
Pawel Maslak



PROJECT AND CONSTRUCTION OF A PAIR OF CLAMPS TO PERFORM TESTS ON

SYNTHETIC FIBER ROPES ... ..ttt ettt ettt e sat e et e sttt et e esabeebeesnteesaneenbeeene 41
Luiz Fernando Lunkes, Elimar Joaquim Duarte, Fulvio Enrico Giacomo Chimisso

DAMAGE ANALYSIS OF AUTOMOTIVE TURBOCHARGERS .......cccooiiiiiiiiiiececeee e 43
Jasmina Lozanovic Sajic, Veljko Lozanovic

PROCESS TO INSERT NITINOL STENTS INTO THE PERIPHERAL VENOUS CATHETER....................c........ 45

Akos Lengyel, Bdlint Katona, Péter Nagy, Eszter Bogndr, Kristof Hirschberg, Janos Dobrdnszky

EXPERIMENTAL-NUMERICAL ANALYSIS OF FRACTURE MECHANICAL PROPERTIES OF

AL/MG COMPOUNDS. ..ottt e sttt e e ettt e e e ttee e sbeee e abeeeeasseeaasseeeesseeeassseeeassseessseeesnsaeeanssseesasseeeenssaesnnseas 47
Thomas Lehmann, Martin Stockmann

EVALUATION OF SAMPLE PREPARATION PROCEDURES FOR MICRO-MECHANICAL

TESTING OF TRABECULAR BONE ........oooiiiiiiiiiie ettt s e e e e e e e tae e e s aas e e e easeeesnsaaeeennaeeas 49
Daniel Kytyr, Tomas Doktor, Jaroslav Valach, Ondrej Jirousek, Petr Zlamal, Michaela Kostelecka

THE EXPERIMENTAL RESEARCH ON POLARIZATION OF TENSIONED REBARS COATED

WITH SULPHUR POLYMER COMPOSITE..........oooii ettt et 51
Mariusz Ksiazek

DETERMINATION OF PRESSURE DISTRIBUTIONS USING A GRADIENT BASED

OPTIMIZATION METHOD AND APPLICATION AT FORMING TOOLS FOR HIGH GEARS ...........cccccccee.. 53
Jens Kretzschmar, Martin Stockmann, Alexey Shutov

DETERMINATION OF MECHANICAL PROPERTIES OF METAL FOAMS USING

MICROSTRUCTURAL MODELS. ... ..ot et e et e e et e e e s ta e e e e ateeeetaeeeeaaseeeeareeessseeeenneeeas 55
Petr Koudelka, Ondrej Jirousek, Jaroslav Valach

STUDY OF DEGRADATION OF FIBRE — CEMENT PLATES WITH DIFFERENT TYPES OF

NON —METALIC FIBRES ... et ettt e e et e e et e e e et e e e eeta e e e et e e e e eateeeeeaaeeeeareeeas 57
Michaela Kostelecka, Daniel Kytyr, Tomas Doktor

ANALYSIS OF TECHNICAL RUBBER MATERIALS USING SIMPLE SHEAR DEFORMATIONS

WITH ROTATING AXES ... ..ottt et e e st e e ettt e e e bt e e e e beeeeeaseeeessaeeassseeeessseeeassaeeessaeeasseeeessseeasseeeas 59
Rainer Klauke, Jorn Ihlemann

ESTIMATION METHOD OF SPOT CONNECTORS MECHANICAL PROPERTIES..........ccooooiiiiiiiiiieeee. 61
Pawel Kaczynski

DEVELOPMENT OF A TRIBOLOGICAL TESTING METHODOLOGY FOR DETERMINING

FRICTION AND WEAR RELATED PROPERTIES OF TPU SEALING MATERIALS .........cc.ccoooiiiiiiiieee. 63

Ines Jolly, Andreas Hausberger, Istvan Godor, Thomas Schwarz

EXPERIMENTAL CHARACTERIZATION OF MAGNETOELASTOMERS AND

DETERMINATION OF MATERIAL MODEL PARAMETERS FOR SIMULATIONS ......cooiiiiiiiieeeeeceeee 65
Franz Hiptmair, Zoltan Major, Vitor Barroso, Sabine Hild

COMPARATIVE INVESTIGATION OF STATIC FRICTION COEFFICIENT OF 6082

ALUMINIUM ALLOY WITH THE MATERIAL CONDITIONS T651 AND EQUAL-CHANNEL

ANGULAR PRESSING (ECAP) ...ttt ettt et e st e e bt e st e e st e asseensaessseessseenseesssesnsaessseanseessseensnanns 67
Désirée Grober, Erhard Leidich, Bohumil Bruzek

IMPROVEMENTS OF AN ANALYSIS TOOL FOR THE PORE SIZE DISTRIBUTION

ASSESSMENT ...ttt e e ettt e e e taeeeetaeeeesseee e abeeeesssee e nseeeesseeeansseeesseeeensaeeeasbeeeansaeeesbeeeensaeeenneas 69
Tomas Doktor, Daniel Kytyr, Jaroslav Valach , Ondrej Jirousek , Michaela Kostelecka

THE INFLUENCE OF ADHESION ON THE STATE OF THE SURFACE LAYER OF CONTACT

Joanna Furgala, Stanislawa Szarska, Jerzy Detyna

COMPUTER TOMOGRAPHY AND IMAGE PROCESSING FOR ANISOTROPIC DAMAGE

DETECTION ON FIBRE REINFORCED PLASTICS ......ooooiioiie ettt ettt saeeaeesnveessaeenna e 73
Adam Czech, Sascha Muller, Lothar Kroll

INFLUENCE OF MICRO-STRUCTURE ON FIBRE PUSH-OUT TESTS .......ooiiiiii e 75
Barthel Brylka, Felix Fritzen, Thomas Béhlke, Kay André Weidenmann

ANALYSIS OF CUTTING FORCES IN TURNING OF WORKPIECE WITH A SLOT ........ccccoeeoiiiieieeeeee 77

Tomislav Baskaric, Darko Damjanovic, Miroslav Duspara, Drazan Kozak, Todor Ergic, Antun Stoic

CORROSION RESISTANCE OF THE 11SMN37 STEEL IN THE POLYMER CONCRETE

COVERING ...ttt ettt et et e et e st e et e e st e enaeees s e e seeaaseenseeess e e sseenseeasseenseeasseanseessseessseanseeanseenseensseanseessneensannns 79
Alyona Bragina, Magdalena Klakocar — Ciepacz, Wlodzimierz Dudzinski

EXPERIMENTAL AND NUMERICAL CHARACTERIZATION OF SINTERIZED MATERIALS

WITH SPECKLE INTERFEROMETRY AND OPTIMIZATION METHODS ........cooooiiiiiiiiieceee e 81
Claudia Barile, Caterina Casavola, Carmine Pappalettere, Giovanni Pappalettera

MEASUREMENT OF MATERIALS PROPRIETIES BY ELECTRONIC SPECKLE PATTERN

INTERFEROMETRY ..ottt et et e et e bt e et e e et e at e s st e e st e en s e enseeemseenseeenseeaneeenseesnseenseesnneeseans 83

Cristian Dudescu



IN-PLANE MOIRE TECHNIQUES IN THE EXPERIMENTAL SOLID MECHANICS — A SHORT

SURVEY ..ot

Jochen Naumann

ACOUSTIC EMISSION — THE SENTRY FUNCTION ........cociiiiiiiiiiiiicecc e

Giangiacomo Minak
METROLOGICAL DETERMINATION OF THE FEHMARNSUND BRIDGE SYSTEM
BEHAVIOUR AS A BASIS FOR ASSESSMENTS ACQUIRED THROUGH MEASUREMENT

(ASSESSMENT PROFILE ACCORDING TO GUIDELINE 805)........cccccooiiiiiiiiiiiiniiinceeeieeee e

Gert Gommola
EXPERIMENTAL AND THEORETICAL INVESTIGATIONS OF DORSIFLEXION ANGLE AND
LIFE OF AN ANKLE - FOOT - ORTHOSIS MADE FROM (PERLON - CARBON FIBRE —

ACRYLIC) AND POLYPROPYLENE MATERIALS ...

Muhsin J. Jweeg, Sameer Hashim Ameen

THE HISTORY AND DEVELOPMENT OF THE YSESM FROM 2002 TO 2011 ..........cccooooiiiiiiiiiiiees

Alessandro Freddi

THE PAST, THE PRESENT AND THE FUTURE OF POLICAB: THE CHALLENGE OF
SYNTHETIC MOORING ROPES ANCHORAGES AT PRE-SALT PETROLEUM BASIN, IN

Fulvio Enrico Giacomo Chimisso

DEVELOPMENT OF VISCO-ELASTO-PLASTIC MATERIAL MODEL FOR HUMAN

TRABECULAR BONE USING NANOINDENTATION ........ocoiiiiiiiiiieeeeeee e

Petr Zlamal, Ondrej Jirousek, Daniel Kytyr, Jiri Nemecek
Author Index





