Test Mass Fabrication

Challenges & Achievements




Introducing PTB

Metrology:

- Science and application of correct
measurement

Federal Ministry of Economics and
Technology (BMWi)

1900 staff members
125+ million € budget




Site Braunschweig, Germany




Btesitina MdharémaitaliscMIEROECOEBundesanstalt




Manufacturing of the MICROSCOPE test mass




Manufacturing of the MICROSCOPE test mass




Manufacturing of the MICROSCOPE test mass




Manufacturing of the MICROSCOPE test mass




Fabrication Workflow

Fabrication
Machining
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Turning, in-situ measuring

turning, in-situ measuring







Live Action




PtRh10 Surface — First fabrication tests

Hochsp. = 20.00 kv Signal A = SE1 Datum :15 Jul 2008
Arbeitsabstand = 24 mmPhoto Nr. = 907 Vergrdfkerung = 484 X




PtRh10 Surface - optimised

Hochsp. = 20.00 kV Signal A = SE1 Datumn :15 Jul 2008
Arbeitsabstand = 24 mmPhoto Nr. = 905 Vergrofierung = 596 X




Fabrication — In-situ Measurements




Fabrication — In-situ Measurements




Measurement — Calibrated Gauges




Fabrication — In-situ Measurements

Measurement [ Job:FM2-00002 (X

—Properties —Enviranment
Date (Y¥Y¥Y-MM-DD0: 2011-03-08 Foom temperature [#C]:
Time (HH: MM Y: 14:45:00 bis 14:55:00 Temperature 1 [*C]:
Person: = Temperature 2 [°C]:

—Workpiece —Instruments
Warkpiece: outer gauge: =
Taken fram: inner gauge: RFenishaw OMP400 Messtaster
Brought to: flat gauge: =

Place: =

—Diameters —Flats

60, 799535

60.8300246

60.798572

60.793534

G0.798471




Fabrication — In-situ Measurements

Messung_2_10mm _Morgen 30100fFach ueberhoeht

69,790(8) mm

0,0006(3) mm

=0, QoL dZmn

30100x

Durchmesser: 63.73077568324mm
Mittlere Radiusabweichung: 0.00062570692332351mm




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




Measurement of Orthogonality




Measurement of Parallelism




Measurement of Countersinks




Measurement of Countersinks

/




Measurement of Countersinks




Conclusion

The special capabilities of PTB allow

e precision manufacturing

» metrology based development of in-situ measuring techniques

e traceable high precision measurement based on national standards

Only the combination of those capabilities
guarantees a successful fabrication of the MICROSCOPE test masses.




Thank you for your attention !




