| evitation Force of Bul¥BaCu@nd GdBaCuQinder a LowPressure Environment

Yong Zhang JunZheng BotianZhengHongdiWang, andZigangbDeng > ﬂ %g Ty
AppliedSuperconductivity Laboratory, State Key Laboratory of Traction Power, Southa@&singUniversity, Chengdu 610031, China «g u{’ A J X < c ﬁm\ &2% (L
Paper ID MT25Mon-Af-P01.0510 Author: Yong Zhang -miail deng@swijtu.cnor 1282903434@qg.com Southwest Jiaotong University

Background Conclusion
- | The HTS MagleETT System x Theexperimentalresultsfurther provedthe phenomenonthat a low pressureenvironmentis helpful to increaselevitation force
i bl — (;li—,hsi:’—ﬂh (The combination of higtemperature superconducting of HTSulks,whichis exactlyan extraadvantageof the combinationof HTSViaglevand evacuatedube.
OO e %L,&Er\s maglev technology and evacuatatbe transport) x Moreover it is interestingto found that the samesizedYBaCu®ulk is more sensitiveto the pressurevariation comparedwith
- ey o \I ‘ GdBaCu@bovethe PMG In the low pressurecondition, the levitation characteristicof YBaCu®ulk were superiorto those of
g B parameters GdBaCu(Attributed to the increasingeritical currentdensityJ and Tc difference

TAM LA €20, Length: 45m x Thisstudy finds a universalphenomenonand givesa better understandingof HTSbulks working under low pressure,which is

S —— — Loadcapability:300kg @ 20 mm, 1000 kg @ 10 mm meaningfulfor the applicationof the HTSMaglevET Tsystem

| — B Maximumspeed: 25&km/h (normal pressure); 50 km/h (low
) — pressure

Fig.1. The photo of HT®laglevETT test system. Vacuum degrezel-o 1atm

Measurement process

1 Fig.3. The magnetic flux fa
{ density distribution of the —_
1 applied PMG along its

Fig.4.
Photograph of
the HTS maglev
¥ measurement

Thehigh temperature superconducting (HTS) bulk is the core component of HTS maglev systems. For the potential applicaticabeio tenee
transportation (ETT), It IS necessary to recognize the loading capacity of the bulk undgsrassure environment. Based orhame-made pressure

l Growth

| sector

reducing platform, we investigated the levitation force of two kinds of typical bulks, that is, the sam& Ba€di@nd GdBaCuQabove aHalbach = | transverse direction at a heighf sveter togeth
. . . . . < A < : : . | of 12 mmandthe schematic ystem together
rafll Permanent magneguidewayunder different pressure conditions. The levitation force in the cases ofdeddOR 2t Ay 3 0 ¥Xding (FC)Yy R ¥ | . | diagram of the measurement sl 4, With a home
Al Wwere measured and analyzed. Experimentaduiisshow that the reduced air pressure can significantly improve the levitation force of the two kindgk& | | - | | ” 8o !:> =] @ﬂ position and motion direction ﬂﬁiiﬁressure
405) bulks. The levitation force ofBaCu@ndGdBaCuas increased by 11.6% and 4.4% in the FC case, 20.3% and 13.7% in the ZFC caskRander 20 E;gmzblggp(\;';é";gu&g g);p;;?ueggth"';s K e s Of the bulk in the experiments. Satform,
. . . . . . . . . . o
el compared with the atmosph_erlg pressure (1KPa, respectively. This _u_nlversgl phenomenon was explained by the increasing cnﬂc_ql current densESIM \which are divided to the foufold growth Thelevitat Omﬁoré e of the bulk samplewas measuredunder 100 kPa 60 kPaand 20 kPa respectively
<@ of HTS bulks due to cooler liquid nitrogen under the-fm@ssure condition. It is interesting to find that tdaCu®@ulk was more sensitive to the L>IJ< sectors by two orthogonal growth sector Themeasuremenbf levitation force wasconductedboth in the caseof ZFCand EC In ZECthe HTSoulks
pressure variation compared with tHedBaCu®ulk. This difference reflects the improvement extent of levitation force of HTS bulks with different boundaries. wereimmersedin LN2 at a heightof 60 mm. Thisis the first stepandcalledasa (i 808lingof 6 dzt Then,
performance working in a loypressure environment. giameters 41mm the scg;llvacugmpulrlr}p Wasb usedto evacuatethlcle crr:ambggtol Ii)ne of the 3xpectedpr;les]:sure T/hi?is the
PR : eight 15mm secondstepandit will lastabout5 minutes Finallythe HTSulk wasmovedat a speedof 2 mm/s from a
Keywords Levitationforce, YBaCu(XsdBaCu(lL.ow pressure, Evacuated tube transportation Fabricatecby TSMQorocessing 60-mm height to a 12-mm height above the PMG, and then returned to the height of 60 mm. The
Themaximumtrappedmagneticfields. levitation force measurementin the FCconditionis similar,exceptthat the coolingheightwaschangedo

GdBaCu(@.47T), YBaCu@.94T) a 20-mm heightabovethe PMG
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