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ABSTRACT We have evaluated the role of Ag additions on the strength, fracture toughness, elastic mo-
dulus and resistance to thermal shock of YBa;CusQ-.(YBCO) superconductor. Addition of 10 vol.% Ag im-
proved strength and fracture toughness, whereas, decreased elastic modulus of YBCO. In addition, YBCO-Ag
composites improved resistance to thermal shock probably due to enhanced strength, fracture toughness and
thermal conductivity as a result of Ag addition. It is to be noted that YBCO-Ag made by mixing with- AgNO,
solution showed slightly higher strength, fracture toughness and resistance to thermal shock, compared to that
made by mixing with metallic Ag powder. These improvements are believed to be due to the microstructure of

more finely and uniformly distributed Ag particles.
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Table 1. Strength, fracture toughness, fracture sur-
face energy and elastic modulus of YBCO and YBCO-

Specimens YBCO  YBCO- YBCO-
10vol.%Ag 10vol.%Ag
(A powder) (B powder)
Strength (MPa) 88 116 128
Fracture toughness 1.6 26 2.9
(MPaym)
Fracture surface 1.16x10° 3.28x10° 4.16x10°
energy (MPa-m)
Elastic modulus 110 103 101

(GPa)
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Fig. 2. Dependence of J. of YBCO and YBCO-Ag on

the number of thermal cycles at quenching rates of (a)
120 °C/s and (b) 60 °C/s.
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Fig. 3. Dependence of relative values of retained J. of
YBCO-Ag on the number of thermal cycles at quench-
ing rates of (a) 120 °C/s and (b) 60 °C/s.
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Table 2. Poisson's ratio, thermal expansion coefficient,
thermal conductivity and R, R' and R""' parameters of
YBCO and YBCO-Ag

Specimens YBCO YBCO- YBCO-
10vol% Ag 10vol% Ag
(A Powder) (B Powder)
Poisson's ratio 0.261 0.274 0.273
Thermal 1.67x10° 1.70x10* 1.70x10*
expansion
coefficient(/ °C) ‘
Thermal 5.1 9.0 9.0
conductivity
(W/m-K)
R parameter 354 48.1 54.2
R' parameter 180 433 438
R™ parameter 2.23%10* 3.46x10* 3.53x10*
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