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Overview of the Electrostatic Levitation Furnace (ELF)
for the International Space Station (ISS)
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Abstract

The Electrostatic Levitation Furnace (ELF) is one of the experiment facilities for materials science, which will be on board
Japanese Experiment Module “Kibo” of the International Space Station (ISS) in 2015. Since JAXA decided twenty years ago
that ISS levitation furnace control method should be Coulomb force, we continued further research experiments and
development of ground models. In 2011, JAXA has proceeded to the development phase of ELF and we are now ready to
finish the development of ELF. JAXA plans to study thermophysical properties of many kinds of the oxides which cannot be
measured on earth. In addition, creation of new materials is another objective of space experiments using ELF. Both is
expected to contribute to a new discovery of scientific research and industrial applications. This paper shows the overview of

ELF including the history of design concept.
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Fig.1 Levitators in the ISS: Applicable range with
respect to temperature and matelial.
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Fig. 3 ELF and UV-Lamp Unit installed in MSPR
(Open / Close).
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Fig. 4 Details of ELF Main Assy.

Table 1 Major Specifications of ELF

Item Spec.

0 . (Main) 590 x 887 x 787 mm
Facility Size (UV Lamp) 226 x 259 x 347 mm
Mass about 245 kg
Maximum
power 550 W
consumption
Sample size ©1.5~2.1 mm ( max 5 mm)
ISnaaTegliiﬂs Metals, Alloys, Glasses, Oxides etc.

- Absolute positioning

accuracy =300 pm

Positioning + Stability 100 pm
Control + Control frequency: 1 kHz

- High Speed/High Voltage Amplifier

voltage (=3 kV)

- Ar/ N2/ Nz+ Air up to 2 atm low
Atmosphere pressure

- 103 Torr

- Wave Length: 980 nm / 4 diode
Heating lasers

» Output 160 W in total.
Temperature + Pyrometer (100 Hz),
measurement » Measurement Range: 300~3000°C

- 1 for density measurement
Cameras (with telephoto lens for zoom)

- 1 for wide view

- 1 for pyrometer view
Thermophysical | - Density by Image Analysis
property - Surface tension and viscosity by
measurement Oscillating Droplet Method
Solidification + 640 x 480 pixels
Observation - Frame rate : 30 fps
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Fig. 6 Current Assembling design.
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Fig. 7 Cross Section View with Sample Cartridge and
experiment Units (Before).
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Fig. 8 Cross Section View with Sample Cartridge and
experiment Units (Current).
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Fig. 9 Sample Cartridge and Holder
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