©
2020 2022

Fundamental Research and Development of Double Reversing Drill using
Superconducting Magnetic Gear
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Using an axial magnetic gear with a reduction ratio of 3 and a diameter of

100 mm, we tested the transmission torque of 0.5-2.0 Nm and the rotation speed in a low-temperature,
low-vacuum environment of -48° C and 0.1 Pa to demonstrate the applicability to the space
environment. A power transmission performance experiment was conducted at 400 to 1400 rpm. It was
found that a transmission efficiency of about 60% can be obtained when the transmission torque is 20
Nm or higher. It was found that there was a concern about a decrease in transmission efficiency due
to heat generation due to In addition, a prototype of a double-rotating excavation drill with a
total weight of 8.5 kg was completed using the partition wall of the axial magnetic gear and the
double-rotating mechanism. We plan to verify the excavation performance in the future.
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Table 1 Dimensions and material of magneti r par
able 1 Dimensions and material of magnetic gear parts
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Table2 Designh requirement l ,
= U Drill M t1
Torque 6. 5Nm ' : pper Ui aghe
Rotational 600rpm - ;
speed v
Excavation 3kg/min - g 3
volume (600rpm) ] N
Size $200mmx1000mm '
Weight 10kg Oll Magnet2 Pole piece
Cost ¥500, 000
Lower Drill
230 N
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