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Abstract

We performed plasma spraying for 2001 (Bi:Cu = 2:1), 0212 (Sr:Ca:Cu = 2:1:2) oxide powders. Bi,Sr,CaCu,Ox

(2212) superconductor has been prepared by PMP-AT (partial melting process-annealing treatment). The 2212
phase is synthesized between Sr-Ca-Cu oxide coating layer (0212) and Bi-Cu oxide coating layer (2001)
by movement of partial melted Bi on 2001 layer and the diffusion reaction (Cu, Sr, Ca) after PMP-AT. There
are two different coating layers on joining process. The one is ABAB coating layers and the other is BAAB
coating layers by arrangement of 2001 (A), 0212 (B) layers. We performed heat treatment these two different
coating layers processes under same PMP-AT conditions. We obtained Bi-2212 superconducting layers at
each experimental condition, and the result of MPMS, the critical temperature was showed about 78 K. But
the microstructure images and result of EDS as each experimental variable were showed about the qualitatively
different Bi-2212 superconducting phases. We also deduced the generation mechanism of Bi-2212 super-
conducting layer as a result of these experimental data, microstruc ture images, EDS data and phase diagram.
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Table 1. Spray powders data for each layer

Layers Materials | Size (um) Element ratio
20014) | oo > Bi:Cu=2:1
SrCO; 10-15
0212(B) CaCO; 10-15 Sr:Ca:Cu=2:1:2
CuO 5-15

Table 2. Conditions of atmospheric plasma spray

Spray gun METCO 9MB

Gas(Ar) flow (//min) 38
Spray distance (mm) 90
Spray angle (°) 90
Arc current (A) 500
Arc voltage (V) 50
Powder feed rate (g/min) 30
Carrier gas flow rate (//min) 8

Coating thickness (um) 200
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Fig. 1. Schematic diagram of two type coatings layers
by plasma spray; (a) AB/Al,Os/substrate (b) BA/
Al,Os/substrate.
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Fig. 2. Laminating plasma coating layers: (a) substrate/
AlL,Os/ABAB/AIOs/substrate and (b) substrate/
Al,Os/BAAB/AILOs/substrate.
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Fig. 3. Heat treatment schedule (PMP and AT).
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Fig. 4. The cross-section SEM image of the ABAB
coating layers out of substrate/Al,Os/ABAB/
Al,Os/substrate plasma coating specimen after
PMP-AT (5 hr) in air.



184 upg A o) /3= EHFeE] 46 (2013) 181-186

Table 3. EDS mapping for a, b, c, d coating layers of Fig. 4

Element a coating layer b coating layer ¢ coating layer d coating layer
at% ratio at% ratio at% ratio at% ratio
Bi 5.47 2-3 9.73 2 22.66 8 - -
Sr 3.53 2 8.56 2 12.45 4 - -
Ca 1.25 1 3.80 1 2.23 1 - -
Cu 24.39 5-7 10.28 2 5.29 2 - -
Al - - - - - - 7.43 -
Fe - - - - - - 34.49 -
o 65.36 - 67.63 - 57.37 - 58.08 -

, Al, Fe
Bi-rich

Fig. 5. Schematic diagram of superconductor Bi-2212
phase's generation mechanism of ABAB coating
layers by PMP-AT (5 hr) in air.

Fig. 6. The cross-section SEM image of the BAAB
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Table 4. EDS mapping for a, b coating layer of Fig. 6

Bi Sr Ca Cu
Element - ; ; -
at% ratio at% ratio at% ratio at% ratio
a coating layer 8.35 2-3 5.11 2 241 1 6.45 2
b coating layer 9.87 5 6.39 3 1.78 1 - -
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