
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-2809-9 
ISSN: 1757-8981 

Symposium on Materials and 
Joining Technology 2020 
 

Magdeburg, Germany 
7 - 8 September 2020 

 

Editors: 
 
Thorsten Halle  
Sven Juttner  
Thomas Kannengieber  
Manja Kruger 

 
 
 
 
 
 
 
 
 

Gerhard Mook  
Michael Rhode  
Michael Scheffler 

 

IOP Conference Series: Materials Science and Engineering 
Volume 882 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution 3.0 International Licence.  
Licence details: http://creativecommons.org/licenses/by/3.0/. 
 
No changes have been made to the content of these proceedings. There may be changes to pagination  
and minor adjustments for aesthetics. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 

 

Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 

 
THE EFFECTS OF ZR AND LA2O3 ADDITIONS ON THE MICROSTRUCTURAL AND 
MECHANICAL PROPERTIES OF A MO-6SI-5B ALLOY .............................................................................. 1 

J Becker, M Giese, M Krüger 

OXIDATION RESPONSE OF ADDITIVELY MANUFACTURED EUTECTIC MO-SI-B 
ALLOYS .............................................................................................................................................................. 8 

J Becker, D Fichtner, S Schmigalla, S Schultze, C Heinze, Y Küsters, G Hasemann, J 

Schmelzer, M Krüger 

NOVEL AL/AL2O3 COMPOSITE FOAMS BY DIRECT OXIDATION CONVERSION ............................. 17 
X Chen, R Sun, U Betke, M Scheffler 

MICROSTRUCTURE AND SURFACE INVESTIGATIONS OF TIAL6V4 AND COCR28MO6 
ORTHOPAEDIC FEMORAL STEMS .............................................................................................................. 28 

M Crackau, K Harnisch, T Baierl, P Rosemann, C H Lohmann, J Bertrand, T Halle 

PRECERAMIC POLYMER-DERIVED CERAMIC FOAMS WITH LAMELLAR STRUT 
POROSITY ........................................................................................................................................................ 44 

K Dammler, K Schelm, D Kniep, G Hasemann, M Scheffler 

IMPROVEMENT OF THE MARTENSITIC STAINLESS STEEL X46CR13 BY Q&P HEAT 
TREATMENT .................................................................................................................................................... 56 

S Dieck, M Ecke, T Halle, P Rosemann 

ON THE EFFECT OF ALUMINUM AND CHROMIUM ON THE DEFORMATION TWINNING 
OF BODY-CENTERED CUBIC IRON ............................................................................................................. 65 

M Ecke, O Michael, T Halle 

INVESTIGATIONS ON METALLURGICAL AND MECHANICAL PROPERTIES OF 
RESISTANT SPOT WELDED DISSIMILAR JOINTS BETWEEN A HIGH MANGANESE 
STEEL AND A LOW ALLOYED STEEL GRADE ......................................................................................... 74 

C Frohwein, M Otto, M Ecke, S Jüttner, T Halle 

QUANTITATIVE EVALUATION OF GLOBAL AND LOCAL CHROMIUM CONTENTS 
WITH THE EPR TEST ON FERRITIC AND MARTENSITIC STAINLESS STEELS .................................. 91 

A Heyn, P Rosemann 

COMPARISON OF LIQUID AND GEL ELECTROLYTES FOR THE INVESTIGATION OF 
PITTING CORROSION ON STAINLESS STEELS ....................................................................................... 104 

A Heyn 

RECENT ADVANCES IN ADDITIVE MANUFACTURING OF MO-SI-B ALLOYS – A 
STATUS REPORT ON THE COOPERATIVE PROJECT LEXTRA - .......................................................... 118 

M Krüger, J Schmelzer, D Fichtner, C Heinze, Y Küsters, S K Rittinghaus, A Weisheit, R 

Heinz, L Gerking, K Gruber et al 

INFLUENCE OF NB, TI AND MO ON MICROSTRUCTURE AND MECHANICAL 
PROPERTIES OF VANADIUM SOLID SOLUTIONS .................................................................................. 127 

C Müller, R S Touzani, U Betke, M Krüger 



SIMULATIVE AND EXPERIMENTAL INVESTIGATIONS ON SINGLE-SIDED 
RESISTANCE SPOT BRAZING OF SHEET METAL TUBE CONNECTIONS AS AN 
ALTERNATIVE TO SINGLE-SIDED RESISTANCE SPOT WELDING ..................................................... 137 

M Najuch, S Jüttner, D Schmicker 

MICROSTRUCTURE-PROPERTY RELATIONS OF EUTECTIC V-SI AND V-B ALLOYS .................... 145 
M Regenberg, G Hasemann, C Müller, M Krüger 

HYDROGEN DIFFUSION AND LOCAL VOLTA POTENTIAL IN HIGH- AND MEDIUM-
ENTROPY ALLOYS ....................................................................................................................................... 157 

M Rhode, A Wetzel, O Ozcan, J Nietzke, T Richter, D Schroepfer 

INFLUENCE OF MODERN MACHINING PROCESSES ON THE SURFACE INTEGRITY OF 
HIGH-ENTROPY ALLOYS ............................................................................................................................ 172 

T Richter, D Schröpfer, M Rhode, A Börner 

KORROPAD TESTING - APPLICATIONS FROM INDUSTRY AND RESEARCH .................................. 183 
P Rosemann, N Kauss, A Heyn 

SENSITIZATION BEHAVIOUR OF THE NITROGEN ALLOYED AUSTENITIC STAINLESS 
STEEL X8CRMNMON18-19-2 ....................................................................................................................... 195 

P Rosemann, C Müller, T Halle 

EINFLUSS DES UMWANDLUNGS- UND ERSTARRUNGSVERHALTENS NICHT-
ROSTENDER CHROM-NICKEL-STÄHLE AUF DIE SCHWEIßEIGNUNG BEIM 
HOCHLEISTUNGSSCHWEIßEN .................................................................................................................. 203 

J Schuster 

MEASURING TECHNOLOGY AND QUALITY ASSURANCE IN PACKAGING STEEL 
PRODUCTION ................................................................................................................................................ 212 

J Schwarzmann 

CERAMIC OXIDATION PROTECTION COATINGS FOR REFRACTORY ALLOYS FROM 
FILLER-LOADED PRECERAMIC POLYMERS: THE ROLE OF PARTICLE SIZE AND 
VOLUME FRACTION OF PARTICULATE FILLERS ................................................................................. 220 

I Smokovych, H Eley, M Bosiaha, M Scheffler 

MANUFACTURING OF OPEN-CELL METAL FOAMS BY THE SPONGE REPLICATION 
TECHNIQUE ................................................................................................................................................... 229 

A Sutygina, U Betke, G Hasemann, M Scheffler 

TUNGSTEN INERT GAS BEAD-ON-PLATE WELD CHEMICAL COMPOSITION ANALYSIS 
BY LASER-INDUCED BREAKDOWN SPECTROSCOPY .......................................................................... 239 

U A Taparli, T Kannengiesser, A Griesche 

FIRST PRINCIPLES DENSITY FUNCTIONAL THEORY CALCULATIONS ON THE 
ELASTIC PROPERTIES OF MO-SI BASED SOLID SOLUTIONS ............................................................. 247 

R S Touzani, M Krüger 

MICROSTRUCTURAL CHARACTERIZATION OF QUENCHED AND PARTITIONED 
COMMERCIAL MEDIUM CARBON STEEL ............................................................................................... 256 

A Wilke, S Dieck, M Härtel, T Lampke, T Halle 

PYROELECTRIC X-RAY GENERATOR FOR XRF IN COMBINATION WITH OPTICAL 
MICROSCOPY ................................................................................................................................................ 263 

M Wilke, L Hanns, K Harnisch, W Knapp, M Ecke, T Halle 

Author Index 




