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1. Introduction | 3. Results and discussions
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properties can be improved dramatically by high-pressure heat treatment, which could enlarge its | T-=87.1K,B,,=465.5T, a=10.33,6 : %DE
 application range. The critical current performance of Bi-2212 round wire (RW) with high-pressure heat: » ! =676 y=1.73,¥=0.33,B,=1.0T | 208
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: Chinese Academy of Science (ASIPP). All samples are provided by Northwest Institute for Non-ferrous Co , o , o , o _ Magne , ,
D Fig. 3. (Box) Measured critical current of Bi-2212 RW in liquid helium and (solid line) the model given in equation with

: Metal Research (NIN) 1in China with new pcocess. The results showed that samples in 1 bar pressure heat P parameters chosen to fit the experimental data.

treatment presented a more drastic degradation in compressive and tensile side than that of 30 and 50 bar :
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Figure. 1. Across-section of the 35X18 Bi-2212 RW manufactured by NIN, (a) before high pressure heat treatment, (b) after 50 bar . 02- =BT 02- b
high pressure heat treatmentFig. 2. The structure and operating principle of U-spring device, (¢) heat treatment curve ' Ag -0.71 O I . T I T TN TS T L o T e
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: Metal Research (NIN) 1n China. Fig. 1 shows the cross-section of the B1-2212 RW before and after high : 4.2 K and 12 T with Ti-6Al-4V and Cu-Be alloy spring 4.2 K and 12 T with Ti-6Al-4V and Cu-Be alloy spring
. T of 50 bar heat treatment of 50 bar heat treatment after shift strain-axis
: pressure heat treatment and the heat treatment cuve. The B1_2212 RW had 18 bundles Of 35 ﬁlaments eaCh el bbbt .

' (35%15 design). The highest Je of 628 A/mm?2 at 28 T and 4.2 K was obtained in the 1.00 mm diameter : The results showed that samples 1n 1 bar pressure heat treatment presented a more drastic degradation 1n :

: round wire tested in French high field laboratory. Parameters of the Bi-2212 RW are shown in Table I. 1 : compressive and tensile side than that of 30 and 50 bar heat treatment. It's could be explained by that
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performance induced by compressive and tensile strain. From Table II, 1t can be found that the Cu-Be and Bi-
Material Ag-alloy sheathed Bi-2212 2212 thermal contraction 1s fairly approximate, therefore little relative strain when the Cu-Be substrate cooling
Fabrication method PIT RESHESES . :from soldering temperature to 4.2 K. Obviously, the two curves almost coincide each other with similar :
Heat treatment pressure 1 bar. 30 bar, 50 bar Current lead - « firreversible strain range. The comparison shown in Fig .8. indicates Cu-Be alloy spring perhaps is more
Bare strand diameter 1.0 mm o + :suitable for the Bi-2212 RW strain experiment as substrate material. :
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Ag-Mg: Ag: Bi-2212 1:1.8:0.9 Strain adjustment - 4. Conclusion
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Ic at 12T, 4.2 K (30 bar) 156A L} ; . Three heat treatment conditions and two U-shape alloy springs with the B1-2212 RW were strain tested 1n
Ic at 12T, 4.2 K (50 bar) 224A Fig. 2. The structure and operating : both compression and tensile side. All samples followed the same heat treatment progress with 1 bar - 30 bar :
- NA ...\ bprinciple of U-spring device | | © :and 50 bar. The Ic degradation of the 50 bar heat treatment Bi-2212 RW is less sensitive to the strain than 30
A reliable high-pressure heat treatment 1s crucial for enhancing superconducting material properties and 1 bar. The Cu-Be alloy spring showed better adaptability matched with B1-2212 RW without pre-tension.
: especially Bi-2212 RW. The Bi-2212 RW requires a modified high-pressure heat treatment process to : : More overall comparison experiment will be done including three heat treatment condition between Ti-6Al1-4V

- increase Ic performance. All test samples were heat treated at ASIPP. ;o ‘ and Cu-Be alloy spring.



