
Inductive Measurement of Electrical Resistivity and Density of Fe90Ni10, Fe72Cr13Ni15 and
Fe72Cr17Ni11 Using the Sample Coupling Electronics on Board the ISS Space Station

Peace Muusha1, S, C, Brian Stanford1, Douglas Matson1, Jannatun Nawer1 and Georg Lohoefer2

1Mechanical Engineering, Tufts University, Medford, MA, U.S.A.
2German Aerospace Center (DLR), Köln, Germany

Peace.Muusha@tufts.edu

The Sample Coupling Electronics (SCE) hardware in the ESA Electromagnetic Levitator on board the
International Space Station (ISS-EML) was used to investigate the measurement of electrical resistivity and
density of select ferrous alloys. The measurement method involves positioning electrically conductive spherical
samples inside the electromagnetic field generated by water-cooled copper coils. Levitated metallic samples can
thus be heated to melting and cooled back to the solid phase through appropriate selection of processing
conditions using containerless processing techniques. Through the analysis of current-voltage phase shifts and
changes in the coil's impedance, we can determine the complex impedance of the samples and calculate the
electrical resistivity and density as functions of time and temperature.


