Author’s Accepted Manuscript

MATERIALS
SCIENCE &

Interplay of stresses, plasticity at crack tips and | EGINEER|NG

small sample dimensions revealed by in-situ ~
microcantilever tests in tungsten e

 Structural Materials: Properties,
Microstructure and Processing

Johannes Ast, Mikhail Polyakov, Gaurav Mohanty,
Johann Michler, Xavier Maeder

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(17)31424-7
DOI: https://doi.org/10.1016/j.msea.2017.10.096
Reference: MSA35699

To appear in:  Materials Science & Engineering A

Received date: 15 August 2017
Revised date: 26 October 2017
Accepted date: 27 October 2017

Cite this article as: Johannes Ast, Mikhail Polyakov, Gaurav Mohanty, Johann
Michler and Xavier Maeder, Interplay of stresses, plasticity at crack tips and
small sample dimensions revealed by in-situ microcantilever tests in tungsten,
Materials Science & Engineering A, https://doi.org/10.1016/j.msea.2017.10.096

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2017.10.096
https://doi.org/10.1016/j.msea.2017.10.096

Interplay of stresses, plasticity at crack tips and
small sample dimensions revealed by in-situ micro-
cantilever tests in tungsten

Johannes Ast*, Mikhail Polyakov, Gaurav Mohanty, Johann Michler and Xavier Maeder

*Corresponding author: Johannes Ast, johannes.ast@empa.ch, +41-587656385

EMPA, Swiss Federal Laboratories for Materials Science and Technology, Laboratory for
Mechanics of Materials and Microstructures, Feuerwerkerstr. 39, 3602 Thun, Switzer-

land.

Keywords: Tungsten, EBSD, fracture mechanics, microcantilever tests, in-situ testing

Abstract

The evolution and distribution of stresses and geometrically necessary dislocation den-
sities during microcantilever testing were studied in-situ in a scanning electron micro-
scope using high-angular resolution electron back scatter diffraction. Focused ion
beam milling was used to prepare the beams with dimensions of ca. 5-7 um in height
and width and 20 um in length in a tungsten single crystal along a <100> axis. Un-
notched cantilevers were tested to gain insight into dislocation mechanisms leading to
significant strengthening during loading. Locally increased yield and flow stresses were
linked to pronounced stress gradients on specific slip planes and dislocation pile-ups at

regions of zero stress. The limited plastic deformation behaviour of tungsten at room
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