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= & A9 7 YBa.LuOrs (YBCO) T2xHA e vlaz=a], 7144 ¢ A7|4 HAd vlxe £3& d7s)
Aok, 23] Ag(5, 10, 15 vol %) & 2 F5EDabeis Aakdd AgNO, LA R 835t YBCO- H7hslem 37}
s el wiet w2 xlojAg AASHct. YBCO A=A 7Fxet AX3ke] Agel Fako]l 71 F Al vele
o, ol Ag bl 23 o) Hw AR 7| Tl A Ao 2 Aztbmct. =3 Agd Al ¥R Arlste) BHE YBCO-Ag
S grt FEEEAHE Arbske] BhE S WEo A= 9 AAgke] © $ed e Jebith AgNOsE 7R ByhA A
HH o2 o $58 71AA 4ALE Ml AL Ag AL o vlAEte dsAl RE2E7) 2o ws). Ag HrlE s
YBCO E¢2H=A Y ARLEGE v F7ishe Ao A5

Abstract We have studied the effect of Ag additions on the microstructure and the related mechanical and supercon-
ducting properties of YBa,CusO,.,(YBCO) superconductors. A 5-15 vol.% of Ag was added to YBCO in the forms of Ag
and AgNO; powder and the resultant microstructural evolution was evaluated. It was observed that the strength and
fracture toughness of YBCO increased with increasing Ag content. These improvements in strength and fracture
toughness are believed to be due to the strengthening mechanisms caused by the presence of Ag. In addition, YBCO-
Ag composite superconductors showed higher values of strength and fracture toughness when Ag was added in the
form of AgNQ; than those of which was added Ag. The higher mechanical properties of YBCO- Ag resulting from
AgNO; addition are probably due to the microstructure of more finely and uniformly distributed Ag particles. The
addition of Ag also showed slightly improved critical current density of YBCO superconductors.
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Table 1. Dependence of melt onset and completion temperatures of YBCO on Ag content.

Specimens Atmosphere Melt onset temp(C) | Melt completion temp(C)
YBCO 100% Oxygen 1013 1030
YBCO-5vol.% Ag 100% Oxygen 990 1015
‘A Powder’ YBCO-10 vol.% Ag 100% Oxygen 985 1006
YBCO-15 vol.% Ag 100% Oxygen 979 1002
i YBCO-5vol.% Ag 100% Oxygen 991 1015
‘B Powder’ YBCO-10 vol.% Ag 100% Oxygen 984 1006
YBCO-15 vol.% Ag 100% Oxygen 980 1003
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Fig. 1. X-ray diffraction patterns of YBCO and YBCO-Ag
specimens.
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Fig. 2. Optical photomicrographs of polished surfaces of (a)
monolithic YBCO, (b) YBCO-10 vol.% Ag made from ‘Powder
A’, and (c) YBCO-10 vol.% Ag made from ‘Powder B'".
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Fig. 3. Variations of (a) strength and (b) fracture toughness of
YBCO specimens with Ag content.
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Fig. 4. Optical photomicrographs of polished surfaces of YBCO-~
Ag specimens showing interaction between crack and Ag parti-
cles.
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Fig. 5. Dependence of critical current density on Ag content for
a YBCO superconductor.
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