Engineering Conferences International

ECI Digital Archives

Nanomechanical Testing in Materials Research and
Development V

Fall 10-5-2015

Size dependent deformation of beta brass

Oscar Torrents
INM-Leibniz Institute for New Materials and Saarland University, oscar.torrentsabad@leibniz-inm.de

Bentejui Medina Clavijo
CIC nanoGUNE

Carl Frick
University of Wyoming

Andreas Schneider
AG der Dillinger Huttenwerke

Eduard Arzt
INM-Leibniz Institute for New Materials And Saarland University

Follow this and additional works at: http://dc.engconfintl.org/nanomechtest v

b Part of the Materials Science and Engineering Commons

Recommended Citation

Proceedings

Oscar Torrents, Bentejui Medina Clavijo, Carl Frick, Andreas Schneider, and Eduard Arzt, "Size dependent deformation of beta brass"
in "Nanomechanical Testing in Materials Research and Development V", Dr. Marc Legros, CEMES-CNRS, France Eds, ECI

Symposium Series, (2015). http://dc.engconfintl.org/nanomechtest_v/10S

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in

Nanomechanical Testing in Materials Research and Development V by an authorized administrator of ECI Digital Archives. For more information,

please contact franco@bepress.com.


http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/285?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com
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Previous research has shown that size scale dictates materials strength, reaching into the GPa range for
specimens in the (sub-) micron regime. However, the influence of crystal structure on this ‘size-effect’ is poorly
understood. In the present work, the deformation behavior of beta brass, which has a CsCl (B2) crystal structure
and a low thermal component to the room temperature strength, has been studied through the compression of
focused ion beam manufactured pillars at room temperature. The size dependence of beta brass is found to be
close to that observed in FCC metals although the deformation processes differ significantly. While its
dislocation behavior resembles that of FCC metals, its slip behavior is typical of BCC metals. Furthermore, the
crystal orientation dependence of the yield strength shows a shift as sample size decreases. These findings are
discussed in the context of the mobility of screw dislocations as well as surface dislocation nucleation, which
might promote such a change in orientation dependence.
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