19th Chemnitz Seminar on
Materials Engineering

19. Werkstofftechnisches Kolloquium

IOP Conference Series: Materials Science and Engineering
Volume 181

Chemnitz, Germany
16 — 17 March 2017

Editors:

Thomas Lampke
Guntram Wagner
Martin F.-X. Wagner

ISBN: 978-1-5108-3772-0
ISSN: 1757-8981



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© (2017) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

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: 44117 929 7481
Fax: 44117920 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

Volume 181

19th Chemnitz Seminar on Materials Engineering — 19. Werkstofftechnisches
Kolloquium

16-17 March 2017, Chemnitz, Germany

Accepted papers received: 23 February 2017
Published online: 17 March 2017

Preface

011001
OPEN ACCESS
19th Chemnitz Seminar on Materials Engineering — 19. Werkstofftechnisches

Kolloquium

011002
OPEN ACCESS
List of Abstracts

011003
OPEN ACCESS
Peer review statement

Invited Talks

012001
OPEN ACCESS
Recent developments in plasma spray processes for applications in energy technology

G Mauer, M O Jarligo, D Marcano, S Rezanka, D Zhou and R Vallen.....1



Joining and Solid State Processing

012002

OPEN ACCESS

Formation of a diffusion-based intermetallic interface layer in friction stir welded
dissimilar Al-Cu lap joints

R Marstatt, M Krutzlinger, J Luderschmid, M F Zaeh and F Haider.....12

012003

OPEN ACCESS

Hybrid Al/steel-joints manufactured by ultrasound enhanced friction stir welding (USE-
FSW): Process comparison, nondestructive testing and microscopic analysis

M Thomé, G Wagner, B Stral}, B Wolter, S Benfer and W Fiirbeth.....22

012004

OPEN ACCESS

Hybrid joints manufactured by ultrasound enhanced friction stir welding (USE-FSW) -
corrosion properties

S Benfer, W Fiirbeth, M Thomi, G Wagner, B Strall and B Wolter.....29

012005
OPEN ACCESS
Development of a Cu-Sn based brazing system with a low brazing and a high remelting

temperature

M Schmieding, U Holldnder and K Mohwald.....37

012006
OPEN ACCESS
Investigation of the effect of rapidly solidified braze ribbons on the microstructure of

brazed joints

K Bobzin, M Ote, S Wiesner, P Rochala, ] Mayer, A Aretz, R Iskandar and A Schwedt.....44

012007
OPEN ACCESS
Feasibility study of fluxless brazing cemented carbides to steel

W Tillmann and N Sievers.....54



012008

OPEN ACCESS

Combustion synthesis of reactive nickel-aluminum particles as an innovative approach
for thermal joining applications

S Schreiber, G D Theodossiadis and M F Zaeh.....61

012009
OPEN ACCESS
Interfacial microstructure and mechanical properties of brazed aluminum / stainless steel

- joints

V Fedorov, M Elfner, T Uhlig and G Wagner.....69

Thermal Coatings

012010

OPEN ACCESS

Development of process data capturing, analysis and controlling for thermal spray
techniques - SprayTracker

C Kelber, S Marke, U Trommler, C Rupprecht and S Weis.....75

012011

OPEN ACCESS

Robot based deposition of WC-Co HVOF coatings on HSS cutting tools as a substitution
for solid cemented carbide cutting tools

W Tillmann, C Schaak, D Biermann, R Amuth and S Goeke.....82

012012
OPEN ACCESS
Manufacture of iron-based, amorphous coatings with high fracture toughness

K Bobzin, M Ote and T Konigstein.....91



012013
OPEN ACCESS
Tailoring the heat transfer on the injection moulding cavity by plasma sprayed ceramic

coatings

K Bobzin, Ch Hopmann, M Ote, M A Knoch, I Alkhasli, H Dornebusch and M Schmitz.....100

012014
OPEN ACCESS
Application of TiC reinforced Fe-based coatings by means of High Velocity Air Fuel

Spraying

K Bobzin, M Ote, M A Knoch, X Liao and J Sommer.....109

012015
OPEN ACCESS
Processing of AICoCrFeNiTi high entropy alloy by atmospheric plasma spraying

M Lobel, T Lindner, C Kohrt and T Lampke.....118

012016
OPEN ACCESS
Self-sharpening-effect of nickel-diamond coatings sprayed by HVOF

W Tillmann, A Brinkhoff, C Schaak and J Zajaczkowski.....127

Mechanical Testing Fatigue Damage

012017

OPEN ACCESS

Production integrated nondestructive testing of composite materials and material
compounds — an overview

B Stral3, C Conrad and B Wolter.....135

012018

OPEN ACCESS

Requirements and testing methods for surfaces of metallic bipolar plates for low-
temperature PEM fuel cells

P Jendras, K Lotsch and T von Unwerth.....145



012019

OPEN ACCESS

Influence of the post-weld surface treatment on the corrosion resistance of the duplex
stainless steel 1.4062

P Rosemann, C Miiller, O Baumann, W Modersohn and T Halle.....151

012020
OPEN ACCESS
Analysis of the ductility dip cracking in the nickel-base alloy 617mod

A Eilers, J Nellesen, R Zielke and W Tillmann.....160

012021

OPEN ACCESS

Dynamic tafel factor adaption for the evaluation of instantaneous corrosion rates on zinc
by using gel-type electrolytes

M Babutzka and A Heyn.....167

012022

OPEN ACCESS

A numerical and experimental study of temperature effects on deformation behavior of
carbon steels at high strain rates

M Pouya, S Winter, S Fritsch and M F-X Wagner.....178

012023

OPEN ACCESS

Experimental and numerical investigation of the residual yield strength of aluminium
alloy EN AW-2024-T3 affected by artificially produced pitting corrosion

R Pippig, E Schmidl, P Steinert, A Schubert and T Lampke.....185

012024

OPEN ACCESS

Microstructural evolution during tension-compression in-plane deformation of a pure
aluminum sheet

M Hartel, B Bohne and M F-X Wagner.....191



012025
OPEN ACCESS
Analysis of the complex stress state during early loading in cylindrical compression-shear

specimens

S Pfeiffer, P Frint and M F-X Wagner.....198

012026

OPEN ACCESS

High temperature and dynamic testing of AHSS for an analytical description of the
adiabatic cutting process

S Winter, F Schmitz, T Clausmeyer, A E Tekkaya and M F-X Wagner.....207

Composite Materials Material Compounds

012027

OPEN ACCESS

Investigation of the effect of contaminations and cleaning processes on the surface
properties of brazing surfaces

K Bobzin, M Ote and S Wiesner.....218

012028

OPEN ACCESS

Investigation on the cold rolling and structuring of cold sprayed copper-coated steel
sheets

K Bobzin, M Ote, S Wiesner, L Gerdt, S Senge and G Hirt.....229

012029
OPEN ACCESS
Interfacial strength analyses of Al/Mg compounds using bending tests

T Lehmann, C Kirbach, J Miiller, M Stockmann and J Thlemann.....240



012030

OPEN ACCESS
FE-simulation of the Presta joining process for assembled camshafts — modelling of the

joining process

R Scherzer, C B Silbermann, R Landgraf and J Thlemann.....247

012031

OPEN ACCESS

A numerical and experimental comparison of test methods for the shear strength in
hybrid metal/thermoplastic-compounds

E Saborowski, M Scholze, T Lindner and T Lampke.....255

012032
OPEN ACCESS
Reduction of liquid metal embrittlement in copper-brazed stainless steel joints

T Uhlig, V Fedorov, M ElBner, G Wagner and S Weis.....268

Materials Engineering Heat Treatment

012033

OPEN ACCESS

Prediction of phase distribution pattern in phase field simulations on MosSiB,-primary
areas in near eutectic Mo-Si-B alloy

O Kazemi, G Hasemann, M Kriiger and T Halle.....275

012034
OPEN ACCESS
Reversed austenite for enhancing ductility of martensitic stainless steel

S Dieck, P Rosemann, A Kromm and T Halle.....282

012035

OPEN ACCESS

Evolution of microstructure and mechanical properties during Q&P processing of
medium-carbon steels with different silicon levels

S Jenicek, I Vorel, J Kana, K Opatova, K Rubesova, V Kotesovec and B Masek.....290



012036

OPEN ACCESS

Macromechanical finite-element simulations for predicting microstructures by
experimental calibration

T Mehner, A Bauer, B Awiszus and T Lampke.....296

012037

OPEN ACCESS

Analogies between continuum dislocation theory, continuum mechanics and fluid
mechanics

C B Silbermann and J Ihlemann.....304

Light Metals Ultrafine-grained Materials

012038
OPEN ACCESS
Material selection for climbing hardware using the example of a belay device

E Semenov, S Schwanitz and S Odenwald.....312

012039

OPEN ACCESS

Influence of ECAP temperature on the formability of a particle reinforced 2017
aluminum alloy

S Wagner, M Hirtel, P Frint and M F-X Wagner.....319

Galvanic Deposition Anodization

012040

OPEN ACCESS

Composition of highly concentrated silicate electrolytes and ultrasound influencing the
plasma electrolytic oxidation of magnesium

F Simchen, L-M Rymer, M Sieber and T Lampke.....325



012041
OPEN ACCESS
Electrochemical deposition of iridium and iridium-nickel-alloys

J Nither, F Koster, R Freudenberger, C Schoberl and T Lampke.....338

012042
OPEN ACCESS
Localised anodic oxidation of aluminium material using a continuous electrolyte jet

D Kuhn, A Martin, C Eckart, M Sieber, R Morgenstern, M Hackert-Oschédtzchen, T
Lampke and A Schubert.....345

012043

OPEN ACCESS

Influence of the heat treatment condition of alloy AlICu4Mgl on the microstructure and
properties of anodic oxide layers

R Morgenstern, D Dietrich, M Sieber and T Lampke.....354

012044
OPEN ACCESS
Downscaled anodic oxidation process for aluminium in oxalic acid

M Sieber, R Morgenstern, D Kuhn, M Hackert-Oschétzchen, A Schubert and T Lampke.....361

012045

OPEN ACCESS

Gibbs energy calculation of electrolytic plasma channel with inclusions of copper and
copper oxide with Al-base

V M Posuvailo, M D Klapkiv, M M Student, Y Y Sirak and H V Pokhmurska.....368





