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Optimization of extrusion process for long-length multi-filaments
of BSCCO 2223 superconductor tape
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The extrusion process for long-length multi-filaments of BSCCO 2223 superconductor tape has
been investigated with aids of Finite Element Method and experimental inspection. Since the
arrangement of filaments in matrix material has characteristic of rotational symmetry, a 2-
dimensional commercial FEM package, DEFORM-2D, was adopted to simulate extrusion process
with different variables such as hardness of sheath material, lengths of each filament and
arrangement. From the FEM analysis, since the inner filaments move faster than the outer one,
distribution of filaments is needed to be optimized. In the case of pure Ag matrix, undesirable
non-uniform distribution of filament was obtained due to low hardness of sheath material. Dummy
sample(brass (sheath) and talc powder(filament)), however, which has relatively high hardness of
sheath material, had been produced with desirable results. Therefore, it is necessary to optimize
hardness of sheath material, extrusion temperature and billet design.
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Fig. 1 The specimen of compression test.

Table 1 K and n values for Ag-alloys.

A K [ MPa ] N

Pure Ag 334.27 0.5530
Ag-0.1atm% Mg | 345.75 0.4420
Ag-02atm% Mg | 347.31 0.3938
Ag-0.5atm% Mg | 439.67 0.2557
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Fig. 2 Stress - true strain curve for different
Ag-alloy billets
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Fig. 3 The billet for
a) Brass/Talc(2} 7 75mm. 3 ©] 85mm)
b) PureAg/BSCC02223(3 73 75mm. 3% ©| 130mm)

Fig. 4 Extrusion machine of 550-tonnage.
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a) initial state.
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b) final state.

Fig. 5 Mesh system of billet a)with 0 corner radius
at the end of powder, and b) Crack initiation at the end
of powder filament after extrusion.
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b) final state.

Fig. 6 Mesh system of billet a)with rounded at the
end powder, and b) final state after extrusion

Fig. 7 a)dlAe €°] Y22 73d AA
g ol &3tdq FTAY, TIF L AR AAYg Z
olzto] & Ztz} Smm¥ Fo AAY #o] FY
& &l 3F82 WA e =E itk Fig. 7
b= AAY ZAolatol7t smml A9 23&
wAUIE FdE JeEbd Aol TAY AA
T 2 95 AAle AY Y
3 A UeEsE AE B F
127} E=A i

Xyt B
o>
2

= -
offt
e
e
)
o

- 233 -



e s wa 3 .".
Radusn (riok') nemh

E

a) initial state.

b) final state.

Fig. 7. Mesh system of a)initial state for modified
stepped powder filament, and b)final state after
extrusion.
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Fig. 8 Mesh system of a) initial state for modified
stepped powder filament., and b)final state after
extrusion.
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Fig. 9 The photographs of extruded

a) Brass/Talc(3] 7 :18mm)
b) Ag/BSCCO 2223(3} 7 :25mm)
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