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New roughness sensor on CMMs for automated measurement of geometric
dimensions and roughness parameters
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Flexibility and speed are important trends in manufacturing measurement
technology [1]. The integration of a roughness sensor into CMMs is an example for the
technical implementation of these trends. The integration increases CMM’s flexibility by
enabling complete measurement of machined parts with all their geometrical dimensions
and roughness characteristics. This saves also time because it is no longer necessary to
transfer the parts to a dedicated surface measuring instrument.
The first version of such a sensor with integrated miniaturized tracing driver and 2
rotational axes for ZEISS’s CMMs with the current name ROTOSlight was released in 2014
[2, 3]. A significantly reworked version, called ROTOS, will be released 2018. A new
design with now 3 rotational axes and different sensor heads improves the accessibility of
measuring locations. Therefore, all characteristics of a technical drawing can be fully
captured with a CMM and displayed in one measuring report. Various measuring positions
can be reached without relocating the part and a fully automatic run is possible without
manual action by an operator. The benefit: a simplified workflow for added measuring
certainty and enormous time savings. Examples at pilot customers from different power
train components demonstrate the benefits and the limitations of roughness measurements
on CMMs.
[1]
D. Imkamp, J. Berthold, M. Heizmann, K. Kniel, E. Manske, M. Peterek, R. Schmitt,
J. Seidler, K.-D.Sommer: Challenges and trends in manufacturing measurement
technology – The ‘Industrie 4.0’ concept; in: Journal of Sensors and Sensor Systems
(JSSS), open-access peer reviewed journal published by the Copernicus GmbH
(Copernicus Publications) on behalf of the AMA Association for Sensor
Technology, doi:10.5194/jsss-5-325-2016, 2016.
[2]
N. N.: All Features, One Measuring Machine: The new ZEISS ROTOS roughness
sensor; in: Innovation Metrology Special, Issue 17, 5/2014, Carl Zeiss Industrielle
Messtechnik GmbH, Germany
[3]
D. Imkamp, V. Drescher: Schneller in der Oberflächenmesstechnik:
Aperturkorrelation und Koordinatenmessgeräteintegration; in: Tagungsband zum
XIV. International Colloquium on Surfaces / Oberflächenkolloquium, 30.01. –
01.02.2017, Professur Fertigungsmesstechnik, Technische Universität Chemnitz,
Germany.

1

XIII International Scientific Conference Coordinate Measuring Technique
Bielsko-Biała, 11th – 13th of April, 2018

Fig. 1. Roughness Sensor “ROTOS” for CMMs with 3 rotational axis, Simulation in the
Metrology Software CALYPSO and Measuring Protocol with Dimensional and
Roughness Characteristics
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