
Engineering Conferences International
ECI Digital Archives
Nanomechanical Testing in Materials Research and
Development V Proceedings

Fall 10-6-2015

High temperature indentation creep and
nanoindentation testing of superalloys and TiAl
alloys
Mathias Goken
FAU, goeken@ww.uni-erlangen.de

Markus Kolb
FAU

Doris Amberger
FAU

Steffen Neumeier
FAU

Jeff Wheeler
EMPA Thun

See next page for additional authors

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

Part of the Materials Science and Engineering Commons

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.

Recommended Citation
Mathias Goken, Markus Kolb, Doris Amberger, Steffen Neumeier, Jeff Wheeler, and Johann Michler, "High temperature indentation
creep and nanoindentation testing of superalloys and TiAl alloys" 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/20

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

provided by Engineering Conferences International

https://core.ac.uk/display/185673002?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/285?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com


Authors
Mathias Goken, Markus Kolb, Doris Amberger, Steffen Neumeier, Jeff Wheeler, and Johann Michler

This abstract is available at ECI Digital Archives: http://dc.engconfintl.org/nanomechtest_v/20

http://dc.engconfintl.org/nanomechtest_v/20?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages


1 

High temperature indentation creep and nanoindentation testing of superalloys 
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Measuring of the high temperature mechanical behaviour of materials by local testing 

has become a key task in the field of nanomechanics. However, gaining access to the 

application temperature of many metallic high temperature materials, which is in the 

range of 600°C - 1100°C, is quite difficult. In addition, creep parameters can only be 

determined by long time measurements, where drift influences become a severe 

challenge. Here we present a new approach of indentation creep testing with a flat 

punch indenter. For this, a thermo mechanical analyzer with very precise temperature 

control is used, which allows testing at temperatures up to 1200°C. A flat punch 

indenter with a diameter of around 10 µm allows for example local investigations of the 

creep properties on the dendritic scale of superalloys. This approach is also interesting 

to study the creep properties along the gradient of diffusion couples. Here, first test 

measurements on superalloys and other materials are presented and discussed. 

For comparison also high temperature nanoindentation measurements will be shown. 

Such measurements have been conducted on a multiphase titanium aluminide alloy 

from room temperature up to 600°C. The results show, that the hardness of the 

(β0+ω0)-composite phase is the highest among all phases and remains constant up 

to the service temperature. 

Both approaches of high temperature testing are compared and the prospect of these 

methods will be discussed. 
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