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Abstract

MgB, superconducting sheets have been fabricated using powder roll compaction method. Sheet-type MgB, bulk samples
were successfully fabricated using the pre-reacted MgB, powders. In this work, MgB, powders were compacted by two
rotating rolls and squeezed out as a form of MgB, sheets of ~1 mm thickness. The rolling speed of 0.3-0.7 rpm and the gap
distance of 0.3-0.8 mm between the two rollers were carefully controlled to get a full compaction of the powders into bulk
MgB, sheets. The densities of MgB, sheets were 1.98-2.05 g/cm®, which is 75.44-77.99 % of the theoretical value of 2.63
g/em®. And the density comparison was made compared to those of typical MgB, bulks from uni-axial pressing and MgB,
wires from Powder-In-Tube processing.
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Fig. 1. Schematic diagram of powder rolling process for
MgB, superconducting sheet.
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Table 1. Thicknesses and measured densities of MgB, sheets prepared using powder rolling process and calculated
density ratios compared to theoretical value of MgB,.

St E 7+A  ddE &% MgB,; sheet MgB, sheet o] B & 9} 9
(mm) (rpm) FA (mm)  UE (glem’) H & (%)
Ad 1 0.3 0.7 1.09 2.05 77.99
Ad 2 0.5 0.7 1.05 2.02 76.62
e 3 0.7 0.7 1.03 2.02 76.69
Ad 4 0.8 0.7 1.08 1.98 75.44
Ad s 0.5 0.3 1.37 2.02 76.84

MgB, #HAE Ax= 5= AUATh Table 10 &2 TET AL MgB, HA9 AxHEEE Fo]7]
I FAH FoWFA IAE 1A AAdE AN 4AE FEE 1 pm o) FOZ FTHA
o] mWE MgB, #Ae] FAe & Sk 4 Aol g5 HA Fa ELGEHE bt
S Yehdigleon o]22 Wimel HluElt) 2 gAES FHsts Bolth gAEe] HA
EAA B R dAEY FHEEE 07 0] 170 mmo| B2 A& EE ¢F 120 cm/min®
pm o2 TAHAZL e A GAEe] HE S ANE T Aol MgB, 2HE AA Axd
0.8 mm(A3 44 03 mm(AE DHE =9 A2l PITH CTFFGEZ 4 melA 59 m)el
wel Alzd MgB, FAe Wi 1.9890 A et o9 =9 SEga 2 5 o) we
205 glem’Z 718k A IS Holm MgB,ol A AxEEE Folv A #Hds 2dE
o] Z2WIE(2.63 glem’)eF HWEH 7544 %ol A zZb7] flaiM e ddES] AAES 715 Ao
77.99%% 718 ALdS & 5 Aot [4]. A nk-2 sk} [5, 6]
gAEo 714 M3}0.3-0.8 mm)ol] thaEle] ¢k Tt FAHoE AxE MgB, BA
£ 5938 MgB, #AY FAE F 1 mm A WAl MgB, WolE]l Az Wl A5
T2 dAs s BT ol 44 +F I wjns] BT AFZAIWA ARSI
ol tztE o] whitelo] ddE Wgo R MgB, % Eoglel Ay e AhgRd
SAoll ZHESHA Ha olwf A FAF] & S ARl A Alzd dojgle] A2 10 mm
Ao ot oz AT = ) of7]A FAE 9 153 mmE AATH Ao ALEH
dAZe] BguyP e AAdE AAL} XA s Frree 1207 314 kgflem?® 2HzF 7F 0
AE o] A aEE ook gt} [5, 6]. w =4 WEZhe 1949 1.96 glem’olal o] &
3, AE 4L 05 mmE FTAA A=k ] 73-74 %= AAbE ok oA B
H gAE S5 07914 03 rppmoZ WFE oled FA A7 dx =HoA ok 3 9% A
A9-(AE sl Alx" MgB, A Uk T Ees ¢ 5 AUk =8 59E Sl dl
SAFLE 2.02 glem’olal o] & Ugle] o3| slo] Wmo] gL g4 ¢SS AT 4 9l
76.84 %= AAFEATE o] FE 0.7 ipm(2E 2) o mEbA] 2Edd 34 A9 =2 x2A
oA dolzl HWE 76.62 %2} 2 zo]E HolA = AR S S g fElsi A A
FATE FAE FEE SFE MgB, A= Zo = A ¢ Jde Myl HEds &
AxEE 55 F9oe AARA 455 T AT
AE S8 2 JE ZoFE oY &2 MgB, 2% A4 Ax ¥4 F 7}
gt AR EojyeE A7HHE dEHE & Z de] 43 Powder-In-Tube™ o2 A Z 3
Pt S7FSAARE F Aol wbdbE o] x4 E] A MgB, A% Aol Wiel Hlws] HThH
o 2 Ay AA MgB, #A9] F7A7F 2.3 gk vl o 24 Aol 100 mm, 1742 8
H 137 mm= F7Fs Z2S B ¢ Q) of7]A mm, 223 FAE 1.5 mm¢ £FH tubeE F
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Fig. 2. Typical resistance property of MgB, sheet as a
function of temperature.
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Fig. 3. Typical superconducting critical current density (J.)
of MgB, sheet at temperature of 4.2 and 20 K as a function
of magnetic field.

Table 2. Typical superconducting properties of MgB, sheet
using powder rolling process.

Teon Te. sero J. at 4.2K J. at 20K
(K) (K) (A/em?) (A/em?)
38.8 36.8 1.7x10° 9.5x10*
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IV. Summary

A4 0.7 rpm(~120 cm/min) 27
oﬂﬁ S ~1 mm, % ~100 mm, 1&|aL o] 4
cm =17]°] MgB, %XHE BEAom Axstal
o, 5449 i dEE 205 g/cm3°] o] &
Fb oiH] ok 78 %= ﬁl&ﬂ Atk e 34
= Fdl HAF AA Ar(Es A SH

Aol A BAE AFE S we 3
A AES §AY F gonw 2HAE A4
S P el A g, PAEE S0
NME WS Feld el @ slelvh Ed
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