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Background

Physikalisch-Meteorologisches

Observatorium Davos / World Radiation  

Center

▪ Research on the influence of solar radiation 

on Earth’s climate

▪ Development of radiation instruments for 

use on ground and in space

▪ International calibration centre for 

meteorological radiation instruments

2



Application

3

PROBA-3 mission of ESA

▪ Technology demonstrator for precise formation flying

▪ Observation of sun’s corona

ref: www.esa.int

http://www.esa.int/


Application
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ref: www.pmodwrc.ch

Digital Absolute Radiometer (DARA)

▪ Measurement of the Total Solar Irradiance 

(TSI)

▪ Specifications

− Uncertainty <0.3 W/m2 for absolute TSI

− Relative stability <0.0005 % per year

▪ Key component: high-precision apertures for 

a defined incidence of light, made of carbide

http://www.pmodwrc.ch/


The challenge: micro-machining of hard-brittle 
materials like carbides or ceramics

Advantages of hard-brittle materials

▪ Hardness and compressive strength

▪ Thermal and chemical resistance

▪ Electrical insulation

Applications

▪ Moulds and tool making

▪ Space and aerospace

▪ Optics

▪ Medical technology

However

Economic machining of hard-brittle materials 

without burrs, chipping and in micrometre 

precision is challenging
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Forming stamp made of 

carbide

High-performance optics made 

of SiC with lightweight 

structures (ref: Mersen)

Heading tool made of tungsten 

carbide for producing glass 

lenses (ref: Fraunhofer IKTS)

Mechanical seal made of SIC 

(ref: Great Ceramic)



How we do it

State-of-the-art infrastructure
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Building and expanding process understanding

5-axis machining centre 

(Part accuracy <2 µm)

5-axis machining centre 

with ultra-short pulse laser 

(λ: 1030 / 515 / 343 nm)

Ultra-precision turning

(Part accuracy <0.1 µm)

Multi-sensor coordinate 

measuring machine 

(U <0.1 µm) 



Our competencies

Unmatched precision manufacturing among Switzerland’s 

research institutes

▪ High-precision machining with tolerances <5 µm

▪ Burr-free and no chipping even at sharp edges

▪ Economic manufacturing processes

▪ Coordinate metrology with measurement uncertainties 

▪ <0.2 µm (dimensions)

▪ <30 ppm (surface area)
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Our collaboration with you and your benefit
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We’re looking for challenging manufacturing tasks

Located at the Campus Buchs, you find 

Your benefits

▪ Re-think your material 

selection: don’t let yourself 

be restricted by the widely 

used guidelines on 

machinability

▪ Economic manufacturing 

processes on state-of-the-art 

machine tools and metrology

▪ Technology transfer to your 

infrastructure



Contact

Dr. Thomas Liebrich

Head of Ultra-Precision 

Manufacturing Lab

T +41 81 755 49 62

thomas.liebrich@rhysearch.ch

Prof. Dr. Michael Marxer

Head of Competence Centre 

for Production Metrology

T +41 58 257 33 39

michael.marxer@ost.ch

https://www.rhysearch.ch/aktuelles/veranstaltungen.html


Application
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ref: www.esa.int

http://www.esa.int/


Application

Precision spectro-radiometer

▪ Wavelength range 300 – 1’020 nm

▪ Calibration uncertainty ±3 %

▪ Change in sensitivity <0.1% per °C (-20 °C to +40 °C)
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High-precision 

apertures for a 

defined incidence of 

light made of carbide

The PMOD/WRC precision spectro-

radiometer (PSR) and further metrology 

for investigating the solar radiation (ref: 

www.pmodwrc.ch)

http://www.pmodwrc.ch/

