
Accepted Manuscript

Influence of the interface strength on the mechanical properties of discontinuous
tungsten fiber-reinforced tungsten composites produced by field assisted sin-
tering technology

Y. Mao, J.W. Coenen, J. Riesch, S. Sistla, J. Almanstötter, B. Jasper, A. Terra,
T. Höschen, H. Gietl, Ch. Linsmeier, C. Broeckmann

PII: S1359-835X(18)30020-4
DOI: https://doi.org/10.1016/j.compositesa.2018.01.022
Reference: JCOMA 4903

To appear in: Composites: Part A

Received Date: 20 October 2017
Revised Date: 8 January 2018
Accepted Date: 18 January 2018

Please cite this article as: Mao, Y., Coenen, J.W., Riesch, J., Sistla, S., Almanstötter, J., Jasper, B., Terra, A.,
Höschen, T., Gietl, H., Linsmeier, Ch., Broeckmann, C., Influence of the interface strength on the mechanical
properties of discontinuous tungsten fiber-reinforced tungsten composites produced by field assisted sintering
technology, Composites: Part A (2018), doi: https://doi.org/10.1016/j.compositesa.2018.01.022

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 proof before it is published in its final 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.

https://doi.org/10.1016/j.compositesa.2018.01.022
https://doi.org/10.1016/j.compositesa.2018.01.022


  

1 
 

Influence of the interface strength on the mechanical 

properties of discontinuous tungsten fiber-reinforced tungsten 

composites produced by field assisted sintering technology 

Y.Maoa, J.W.Coenena, J.Rieschb, S.Sistlac, J.Almanstötterd, B.Jaspera, A.Terraa, T.Höschenb, 

H.Gietlb,e, Ch.Linsmeiera, C.Broeckmannc  

a Forschungszentrum Jülich GmbH, Institut für Energie- und Klimaforschung - Plasmaphysik, Partner in 

the Trilateral Euregio Cluster, 52425 Jülich, Germany 

b Max-Planck-Institut für Plasmaphysik, 85748 Garching b. München, Germany 

c Institut für Werkstoffanwendungen im Maschinenbau (IWM), RWTH Aachen University, 52062 Aachen, 

Germany 

dOSRAM GmbH, SP PRE PLM DMET, Mittelstetter Weg 2, 86830 Schwabmünchen, Germany 

eTechnische Universität München, Boltmannstrasse 15, 85748 Garching, Germany 

Abstract. In future fusion reactors, tungsten is a main candidate material for plasma-facing 

components. However, the intrinsic brittleness of tungsten is an issue under the extreme fusion 

environment. To overcome this drawback, tungsten fiber-reinforced tungsten (Wf/W) 

composites are being developed relying on an extrinsic toughening principle. In this study Wf/W 

composites are produced by a Field-Assisted Sintering Technology (FAST) process with different 

fiber-matrix interfaces. The fracture behavior was studied by 3-point bending tests on notched 

samples. 4-point bending tests and tensile tests are performed to measure the flexural strength 

and tensile strength, respectively. Wf/W with a weak interface shows a typical pseudo-ductile 
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