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±1  Gd211^_FGH 

Fig.1  Pre-forms of Gd211 

 

 

 

 

 

 

 

 

 

 

±2  Gd211^_FGHM²L~��� 

Fig.2  Density and porosity of the Gd211 pre-forms 
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± 3  Gd211^_FGHM SEM¶· 

Fig.3  SEM images of the Gd211 pre-forms: (a) as-compact, sintering at 900 ¸ (b), 950 ¸ (c), 975 ¸ (d), 1000 ¸ (e), 1100 ¸ (f), 

and 1200 ¸¹(g)¹
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Fig.4  Morphologies of the GdBCO samples: (a) S1, (b) S2, (c) S3, (d) S4, (e) S5, (f) S6, and (g) S7¹
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Table 1  Diameters of Gd211 pre-forms and corresponding 

GdBCO samples 

Samples 

Diameter of the 

pre-forms/mm 

Diameter of the 

GdBCO samples/mm 

S1 20.10 20.28 

S2 20.00 20.30 

S3 19.70 20.80 

S4 18.82 20.62 

S5 18.20 20.30 

S6 17.90 19.70 

S7 17.60 19.00 
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± 5  GdBCO¡¢M����º» 

Fig.5  Levitation force curves of the GdBCO samples 
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± 6  GdBCO ¡¢M�¼ SEM ¶·¹

Fig.6  High magnification SEM images of the GdBCO samples: (a) S1, (b) S2, (c) S3, (d) S4, (e) S5, (f) S6, and (g) S7 
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± 7  GdBCO ¡¢M SEM ¶· 

Fig.7  SEM images of the GdBCO samples: (a) S1, (b) S2, (c) S3, (d) S4, (e) S5, (f) S6 
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Effect of Microstructure of Gd211 Particles on the Levitation Force of Single Domain 

GdBCO Bulk Superconductors by TSIG Process�
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Abstract: By controlling the sintering temperature of Gd211 solid block, a series of Gd211 precursors with different microstructures were 

obtained. On this basis, single domain GdBCO bulk superconductors were fabricated by a top-seeding melt infiltration growth process. 

The macro morphology and microstructure of the GdBCO bulk and Gd211 precursors, as well as the magnetic levitation force of the 

GdBCO superconductor were researched. The results show that it is only when the microstructure of the precursors block meets the 

conditions below: Gd211 particles are spherical or ellipsoidal and the average size is relatively small, the gaps between Gd211 particles 

are appropriate that the size of Gd211 particles in the single domain GdBCO bulk superconductor is the smallest, and the levitation force 

of the samples are the largest (the maximum force is 38.7 N, the sample diameter 20 mm, the test temperature 77 K, the permanent magnet 

diameter 20 mm, the surface magnetic field 0.5 T).  

Key words: Gd211 solid block; single domain GdBCO bulk superconductors; microstructure; magnetic levitation force 
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