Levitation Force of Bulk YBaCuO and GdBaCuO under a Low-Pressure Environment
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Background
| | - The HTS Maglev-ETT System %+ The experimental results further proved the phenomenon that a low pressure environment is helpful to increase levitation force
— = § f giﬂi—iif—#—Jlr. (The combination of high temperature superconducting of HTS bulks, which is exactly an extra advantage of the combination of HTS Maglev and evacuated tube.
Sy R ys s ‘%Lﬂkﬁr\ maglev technology and evacuated tube transport) ¢ Moreover, it is interesting to found that the same sized YBaCuO bulk is more sensitive to the pressure variation compared with
= UL"'</K/,.,,,,$5‘ I‘ GdBaCuO above the PMG. In the low pressure condition, the levitation characteristics of YBaCuO bulk were superior to those of
4% parameters GdBaCuO, Attributed to the increasing critical current density Jc and Tc difference.
Length: 45m ¢ This study finds a universal phenomenon and gives a better understanding of HTS bulks working under low pressure, which is
Load capability: 300 kg @ 20 mm, 1000 kg @ 10 mm meaningful for the application of the HTS Maglev-ETT system.
Maximum speed: 25 km/h (normal pressure); 50 km/h (low
) pressure)

Fig. 1. The photo of HTS Maglev-ETT test system. Vacuum degree- 1-0.1 atm
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The high temperature superconducting (HTS) bulk is the core component of HTS maglev systems. For the potential application to evacuated tube
transportation (ETT), it is necessary to recognize the loading capacity of the bulk under a low-pressure environment. Based on a home-made pressure-
reducing platform, we investigated the levitation force of two kinds of typical bulks, that is, the same sized YBaCuO and GdBaCuO, above a Halbach
permanent magnet guideway under different pressure conditions. The levitation force in the cases of zero-field-cooling (ZFC) and field-cooling (FC)
were measured and analyzed. Experimental re-sults show that the reduced air pressure can significantly improve the levitation force of the two kinds of
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bulks. The levitation force of YBaCuO and GdBaCuO has increased by 11.6% and 4.4% in the FC case, 20.3% and 13.7% in the ZFC case under 20 kPa E;gr;]i'leTSFz;')'i‘g:Cojéh‘(eb‘;xé’jg;zirgaw:hsff“'k e e o OF the bulkin the experiments. ;eljt‘]‘cg'rr:ﬁ_
. . . . . . . . . y - . . ’ ’ X (mm)
compared with the atmospheric pressure (100 kPa), respectively. This universal phenomenon was explained by the increasing critical current density Jc which are divided to the four-fold growth The levitation force of the bulk sample was measured under 100 kPa, 60 kPa and 20 kPa, respectively.
of HTS bulks due to cooler liquid nitrogen under the low-pressure condition. It is interesting to find that the YBaCuO bulk was more sensitive to the sectors by two orthogonal growth sector The measurement of levitation force was conducted both in the case of ZFC and FC. In ZFC, the HTS bulks
pressure variation compared with the GdBaCuO bulk. This difference reflects the improvement extent of levitation force of HTS bulks with different Jc boundaries. were immersed in LN2 at a height of 60 mm. This is the first step and called as “the cooling of bulk”. Then,
performance working in a Iow-pressure environment. *Diameters: 41mm the sc;oll VaCUL(Ijm pulrlnlp walsO used to evacuate tTIe cEamberbtolkone of the jxpected p(;es:ure. T?isfis the
, T : *Height: 15mm second step and it will last about 5 minutes. Finally, the HTS bulk was moved at a speed of 2 mm/s from a
Keywords: Levitation force, YBaCuO, GdBaCuO, Low pressure, Evacuated tube transportation Fabricated by TSMG processing 60-mm height to a 12-mm height above the PMG, and then returned to the height of 60 mm. The
The maximum trapped magnetic fields: levitation force measurement in the FC condition is similar, except that the cooling height was changed to
GdBaCuO(1.47 T); YBaCuO(0.94 T) a 20-mm height above the PMG.
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