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Abstract

Tensile tests were performed to investigate the mechanical properties of Zr-1%Nb alloy and 40%U-Zr aloy
used as HIMET fuel, A new tensile test system was equipped for the experiment at evaluated temperatures and
for the protection of specimen against oxidation, The tensile tests were conducted at strain rate of 1x10™/sec in
the temperature range of 20 to 600°C. In case of Zr-1%Nb alloy, stress plateau due to b-Nb precipitates in
a-Zr matrix and oxygen atom-dislocation interactions was observed. As shown in elongation-temperature curve
of 40%U-Zr aloy, the appearance of brittle fracture was observed from RT to 200°C but the increment of
elongation was observed as test temperature increased. The above results confirmed that the most important
parameters affecting tensile properties are specimen fabrication process, test temperature and strain rate.
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Table 1 Effect of Oxygen content in Zr-1%Nb

[ A0} A8 0§ ]

T=293K T =623-653 K
Oxygen

content Y.S[MPa] | UTS[MPa] | Y.S[MPa] | UTS[MPa]
500ppm 240-270 400-430 90-100 200-230
1300ppm 330-370 520-530 120-130 220-230
1600ppm 420-430 580-590 150-160 250-260
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Fig. 2 (a) pin type grip  (b) sealing tube surrounded S.S tube

(c) new tensile test system at high temperature
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Fig. 3 Stress vs. strain curves of Zr—-1%Nb alloy

at a strain rate 1x10*/sec for various temperature
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Fig. 4 The relationship between yield stress & ultimate tensile stress

and temperature of Zr-1%Nb
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Fig. 5 Temperature dependence of 2% flow stress of Zr-1%Nb

at a strain rate 1x10*/sec
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Fig. 6 The relationship between elongation to fracture and temperature
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Fig. 7 SEM photographs of fracture surfaces
at each test temperature
(a) Zr-1%Nb at RT  (b) 100°C (c) 200T
(d) 300°C (e) 400C (f) 500C (g) 600C
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Fig. 8 The relationship between yield stress & ultimate tensile stress

and temperature of 40%U-Zr
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Fig. 9 The relationship between elongation to fracture and temperature
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Fig. 10 Double necking of 40%U-Zr
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Fig. 11 Double necking curve of 40%U-Zr at 500C




(a) (b)

Fig. 12 SEM photographs of fracture surfaces
at each test temperature
(b) 40%U-Zr at RT  (b) 100C (c) 200T
(d)300°C (e) 400°C (f) 500C (g) 600C
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