
Accepted Manuscript

Material structure and piezoresistive properties of niobium
containing diamond-like-carbon films

M. Grein, R. Bandorf, K. Schiffmann, G. Bräuer

PII: S0257-8972(18)31093-4
DOI: doi:10.1016/j.surfcoat.2018.10.008
Reference: SCT 23871

To appear in: Surface & Coatings Technology

Received date: 22 June 2018
Revised date: 2 October 2018
Accepted date: 3 October 2018

Please cite this article as: M. Grein, R. Bandorf, K. Schiffmann, G. Bräuer , Material
structure and piezoresistive properties of niobium containing diamond-like-carbon films.
Sct (2018), doi:10.1016/j.surfcoat.2018.10.008

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.surfcoat.2018.10.008
https://doi.org/10.1016/j.surfcoat.2018.10.008


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Material structure and piezoresistive properties of niobium containing diamond-like-

carbon films 

M. Grein
1
, R. Bandorf

2
, K. Schiffmann

2
, G. Bräuer

1,2
 

1
 Institute of Surface Technology, Technical University Braunschweig, Bienroder Weg 54E, 

D-38108 Braunschweig, Germany 

2
 Fraunhofer Institute for Surface Engineering and Thin Films (IST), Bienroder Weg 54E, 

D-38108 Braunschweig, Germany 

 

Corresponding author: M. Grein 

E-mail: m.grein@tu-braunschweig.de; Tel.: +49 531 2155 583, Fax: +49 531 2155 900 

  

Abstract: Niobium-containing diamond-like carbon (Nb-DLC) films were deposited in a 

reactive high power impulse magnetron sputtering (HIPIMS) process, using a niobium target 

in an argon/acetylene atmosphere. Investigations of the electrical properties revealed their 

good suitability to serve as sensor material in strain gauges, with an elevated gauge factor of 

35.5 and the possibility to adapt the temperature coefficient of the electrical resistance (TCR) 

to values near zero. Structure analysis of the crystallinity, chemical composition, and 

morphology of this material give insights of the correlations between structure and 

piezoresistive properties. A structure zone model in relation to the Nb content was developed, 

combining the results of the different measurements.  
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