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Study on Dynamic Strain Aging and  Mechanical Properties of Zr-based Allows
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Abstract

The effects of temperature and strain rate on the mechanical properties of two kinds
of Zr-based allows were inwestigated for the sheet specimens, The high temperature
deformation behaviowr of Zr alloys were analvzed bw the observation of microstructure
and fractured surface using SEM and TERM, The strength decreased and elongation
increased with increasing the ftest temperature, Howewer, at the femperature range
between 300% and 400%, the strength plateau and minimum elongation, which means
the dvnamic strain aging phenomena, were observed in the all test conditions of
different strain rates, It was observed from the TER study on the deformed specimens
that the dislecations were piled up in the substructure boundaries at the temperature of
300%  ~ 400%, while the dislocations at higher terperature were uniforrnly distributed
without pile up, Therefore, it would be considered that dvnamic strain aging has close
relationship with the dislecation arrangement,
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Fig. 1 Ultimate tensile strengths of Zr-based alloys with elevated temperature
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Fig. 2 Yield strengths of Zr-based alloys with elevated temperature
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Fig. 3 Elongations of Zr-based alloys with elevated temperature
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Fig. 4 Yield strengths as a function of strain rate of Zr-based alloy
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Fig. 5 Temperature dependence of yield strength of Zr-based alloy

for the four strain rates
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Fig. 6 Temperature dependence of tensile strength of Zr-based alloy
for the four strain rates
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Fig. 7 The percentage elongation of Zr-based alloy versus temperature

for the four strain rates
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Fig. 8 Optical microstructures of Zr-based alloys before tensile testing



350°C

Fig. 9 TEM micrographs showing morphology of the plastic deformed Zr-based alloy(b4-84)
after tensile testing
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Fig. 10 SEM fractographs showing morphology of the ruptured Zr-based alloy(b4-54) after
tensile testing
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