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PTB:
- National Metrology Institute (NMI)

- Federal Ministry of Economics and 
Technology (BMWi)

- 1900 staff members

- 125+ million € budget

Metrology:
- Science and application of correct 

measurement

- Traceability of results to national standards

- Determination of results with verification of 
uncertainty

Hermann von Helmholtz

Introducing PTB
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Site Braunschweig, Germany
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Presision Meaurements for MICROSCOPE
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Manufacturing of the MICROSCOPE test mass
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Manufacturing of the MICROSCOPE test mass
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Manufacturing of the MICROSCOPE test mass
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Manufacturing of the MICROSCOPE test mass
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Fabrication Workflow

Ti-rod

Fabricating the threads

Pre-machining

Removal of thread

Outer and inner 
diameter machined to 
optimal in-situ value
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PtRh-tube

Fabrication
Machining

Fabrication of 2nd face
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Final
Product

Ex-situ
Measurements

Turning, in-situ measuring

Initialization of in-situ 
measurement system

Countersinks fabricated
on 1st face

Flat machined to optimal 
in-situ value

Ex-situ measurement 
of countersinks 1st face

// 
In-situ inspection of length

measurement

Laser marking

cleaning
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Animation
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Live Action
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PtRh10 Surface – First fabrication tests
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PtRh10 Surface - optimised
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Fabrication – In-situ Measurements
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Fabrication – In-situ Measurements



Measurement – Calibrated Gauges
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Fabrication – In-situ Measurements



Outer Diameter: 

69,790(8) mm

Mean Radius Deviation: 

0,0006(3) mm

Magnification: 

30100x
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Fabrication – In-situ Measurements



Technical Drawings (cut-out)
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Dimensions and Reference Planes
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Leitz Reference 600 Co-ordinate Measuring Machine CMM
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Measurement of Orthogonality

Orthogonality B - A

Measurement of face B and calculation of 
orthogonality w/respect to inner cylinder A

Circular measurements on face B

Diameter # of points
[mm] (evanly distributed)

33 32
35 32
37 32

Tolerance: 0.003 mm
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Measurement of Parallelism

Parallelism of C and C‘
(opposing flats)

The parallelism of the flats is determined by
creating the respective planes (C, C‘ as well as 
D und D‘) from a multitude of measuring points
and referencing these w/respect to the test mass
co-ordinate system.

Tolerance 0.01 mm
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Measurement of Countersinks
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Measurement of Countersinks
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Measurement of Countersinks
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The special capabilities of PTB allow

• precision manufacturing

• metrology based development of in-situ measuring techniques

• traceable high precision measurement based on national standards

Conclusion
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Only the combination of those capabilities
guarantees a successful fabrication of the MICROSCOPE test masses.
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Thank you for your attention !


