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Microstructure, mechanical behaviour and fracture of pure tungsten wire after different heat treatments
Plastic deformation of tungsten wire is an effective source of toughening tungsten fibre-reinforced tungsten composites
(Wf/W) and other tungsten fibre-reinforced composites. To provide a reference for optimization of those composites,
unconstrained pure tungsten wire is studied after various heat treatments in terms of microstructure, mechanical behaviour
and fracture mode. Recrystallization is already observed at a relatively low temperature of 1273 K due to the large driving
force caused by a high dislocation density. Annealing for 30 min at 1900 K also leads to recrystallization, but causes a
rather different microstructure. As-fabricated wire and wire recrystallized at 1273 K for 3 h show fine grains with a high
aspect ratio and a substantial plastic deformability: a clearly defined tensile strength, high plastic work, similar necking
shape, and the characteristic knife-edge-necking of individual grains on the fracture surface. While the wire recrystallized
at 1900 K displays large, almost equiaxed grains with low aspect ratios as well as distinct brittle properties. Therefore, it is
suggested that a high aspect ratio of the grains is important for the ductile behaviour of tungsten wire and that
embrittlement is caused by the loss of the preferable elongated grain structure rather than by recrystallization. In addition,
a detailed evaluation of the plastic deformation behaviour during tensile test gives guidance to the design and optimization
of tungsten fibre-reinforced composites.
 
General information
State: Published
Organisations: Department of Mechanical Engineering, Materials and Surface Engineering, University of Waterloo, Max-
Planck-Institut fur Plasmaphysik, OSRAM GmbH, Forschungs Zentrum Jülich GmbH, Technische Universität München
Authors: Zhao, P. (Ekstern), Riesch, J. (Ekstern), Höschen, T. (Ekstern), Almanstötter, J. (Ekstern), Balden, M. (Ekstern),
Coenen, J. W. (Ekstern), Himml, R. (Ekstern), Pantleon, W. (Intern), von Toussaint, U. (Ekstern), Neu, R. (Ekstern)
Pages: 29-40
Publication date: 2017
Main Research Area: Technical/natural sciences
 
Publication information
Journal: International Journal of Refractory Metals and Hard Materials
Volume: 68
ISSN (Print): 0958-0611
Ratings: 
BFI (2017): BFI-level 1 
BFI (2016): BFI-level 1 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 1.296 SNIP 2.008 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.221 SNIP 2.157 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.082 SNIP 2.194 
ISI indexed (2013): ISI indexed no 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 1.341 SNIP 2.284 
ISI indexed (2012): ISI indexed no 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 1.157 SNIP 2.133 
ISI indexed (2011): ISI indexed no 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 1.198 SNIP 1.524 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 1.202 SNIP 1.734 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 1.04 SNIP 1.703 
Scopus rating (2007): SJR 0.882 SNIP 1.191 
Scopus rating (2006): SJR 0.609 SNIP 0.947 
Scopus rating (2005): SJR 0.741 SNIP 1.237 
Scopus rating (2004): SJR 0.693 SNIP 1.2 
Scopus rating (2003): SJR 0.566 SNIP 0.908 
Scopus rating (2002): SJR 0.658 SNIP 0.844 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/84157783?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Scopus rating (2001): SJR 0.864 SNIP 1.162 
Scopus rating (2000): SJR 0.748 SNIP 1.049 
Scopus rating (1999): SJR 0.607 SNIP 1.031 
Original language: English
Recrystallization, Tension test, Tungsten, Tungsten fibre-reinforced tungsten, Wire
DOIs: 
10.1016/j.ijrmhm.2017.06.001 
Source: FindIt
Source-ID: 2371525341
Publication: Research - peer-review › Journal article – Annual report year: 2017

 


