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ABSTRACT

High T. Y-Ba-Cu system superconductors were fabricated by sintering, sintering+HIP encapsula-
tion, respectively.

Specimens were sintered at 900C ~ 960C.

Some of sintered specimens were treated by HIP, and conditions were 150MPa, 880°C, 30. min.

under Ar gas atmosphere.
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The relative density of HIP specimens were increased 5~8% in comparision with sintered one(90~

93% relative density).

X-ray analysis represented the Orthombic-Tetragonal phase transition with annealing condition.

Tc measurements showed a sharp drop within 3%, 91°nset and 89% offset.

Transport critical current density(Jc)of sintered specimens showed typically-159A/cn because it

might be insuffcient oxygen diffusion.

Hardness(H) and Toughness(Kc)were increased to 3.8GPa, and 2.9MPam'?, respectively.
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Table1. Relative densities of superconductor with

process.
Sint.only Ser“"c‘a““;s*fﬂ“:
900°C 90.4% 97.8%
920°C 90.7% 98.2%
940°C 92.0% 98.3%
960'C 93.2% 98.0%
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Fig. 3. HIP maping at 880C.

2AANH] AL 90%~93%° olEe ¥
S AULEE YERd e ol A9 A
HA#tzdo] Ux Frlo AHALS S H
F ZAojt}. A4 +HIP encasulation?] 73-$-
2% ol ddiA 98% T HUE=
& et HIPM Al Ux Fre] ojg
Z93} 7|72 ARy 98 13 34 880C
oA e] HIP map.Z A Alstgch HIP map.&
4 2xoiA ¥, Idx g A gFE
A} densifying kinetic ¥ F¢ x93}l 7|+7}

S E YA FTH Y

Z33} 717+ Yeilding, Power Law Creep,
2 Difusional Creep= ¥t} Yeildinge 2
ol A8 FEFAEE 27E o LAY
EAlel E7hH 3 (hot deformation)o] ol
t}. Power Law Creep2 YieldingRtl =9 ¥
oz ohg Aol o3 Aujdrh

¢ = A oexp(—Qerp / RT) -ereeerereenenens 1)

A7 = HEE, o $HIM, nd AR
44, Qerpe creepell et #4438} oA o]
o} %3, Diffusional Creep2 <A & Ak}

21 4. 900CA|He| O|M=R|
Fig. 4. Microstuctures of specimans sintered of
900°C.

slidingel] o3 dojuis| AR Y| A7]el o
E3d). mebs] 2Este 29 el Wl
of @} olEF stite] 7|7 o F2
gtk ¢9, 2 A" slo] 150MPag] Ar
qtalo] 4] 800°C, 30minolw HIP ={ =
A2FRETE 0% 1doINd HE mATH
Z23 7|7 EEo] Power Law Creep
(PLC)ol 93] Aui= ke ok 19 4
(a) 24 2 (b) 272 +HIP encapsulation3} A]
HEQ v z2oz 9o A & dxs

1 gtch

HIPH 2] ¥ 42 AJd Jd E&43td hi&
ol 7jwol Apgtxlen 43 L= UL
doltee & & Utk E3 HIPHE AF
Az AR ol Ao FHEHA ¥ AL
Z Ho} UM HIP map.& F8) FF3tH %0l
R Eo] Wg Z7}= creep deformationol] 2
g Zoloed 2AFgHNE A9 UAUSE &
AE = AACk

- 219 —



60

(116)(124)

LotarCtoR)I0
(213}

(H2ey

(1400205
I50(21s)

CROTY(L22)

[GRRA
XY

J Il 1 L L 1

Y-Ba-Cu-O Al & 2HEN AH2FTH =& B4

(110)¢(303)

(o)

(006)¢u2Ly)
{0053 (Ul
(ana1(o1o}

00y

{2
(a2

()
012)(102)
(100}

(hn2)

:

LB} L1 53 0

|

-
-
~
<
~
-
©
<

a% 5. SARuUe| x-raySE WA
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Table 2. Bectric propecrties of superconductor with
Precesses .
¥ 2 230 oR XML MY &Y

Je(A/em?) | Te(CK)
Sint. only 95-159 87-89
Sint.+ HIP encapsule 47- 89 82-86
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Table 3. Mechanical properties of Superconductor
with processes.
H 3. 2o IE 7|HN dEe| Hat

TEMPERA- HARDNESS [TOUGHNESS
TURE | PROCESS | ™"(Gpa) | (MPam'?)
Sint.only 2.86 280
900’C Sint.+HIP 376 205
encapsule
Sint.only 2.95 2.33
920°C Sint.+HIP
encapsule 341 2.21
Sint.only 291 2.86
940°C Sint.+HIP
encapsule 301 2.36
Sint.only 285 2.33
960°'C Sint.+HIP 352 291
encapsule
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