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Dynamic Strain Aging of Zr—0.8Sn—-0.4Nb—-0.35Fe Alloy
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Abstract

To study the dynamic strain aging of Zr—0.85n-0.4Nb—-0.35Fe alloy system for nuclear fuel
cladding, the tensile tests of the semi—tube specimens from the alloy system including low tin
Zircaloy—-4 and Zr-1.0Sn—1.0Nb—-0.11Fe alloy system have been carried out with the strain rate
6.7x107%/s, 4.0x107%/s, 8.3x107%/s, 1.6x107%/s at the various temperatures from room to 450°C. It
was observed that the dynamic strain aging of tested specimens occurred between 200C and
400°C. The ductility of Zr-0.8Sn—0.4Nb-0.35Fe alloy system was at minimum around 310C and
its activation energy for dynamic stain aging was 207kJ.

Key words: Cladding tube, Zr—based alloy, dynamic strain aging
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Table 1. Chemical composition (wt.%) and dimension (mm) of the cladding tubes for

semi-tube specimen

A Dimension,
_ Nb Sn Fe Cr TRM @) Zr
o= ODxIDxWT
Zry4 - 1.28 0.23 0.12 - 0.13 Bal. 9.7x8.43x0.63
A 1.0 1.0 0.11 - - 0.11 Bal. 9.5x8.36x0.57
C 0.40 0.80 0.35 - 0.15 0.12 Bal. 9.5x8.36x0.57
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Fig. 1 Drawing of semi—tube specimen

W
[7

(a) Before assembly for test (b) after assembly for test

Fig. 2 Pictures of semi—tube specimen and grip which were
specially designed and manufactured for the tensile test
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strain rate 8.3x107%/s from room temperature to 450C.
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Fig.4 The yield strength and elongation of C semi—tube
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520°C, when they tested with the strain rate 8.3x107%/s
from room temperature to 450C
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Fig.5 The yield strength and elongation of C tube, which were
finally heat-treated at 470°C, when the specimens were tested
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Fig.7 The strain rate sensitivity versus testing temperature of
C tube, which were finally heat—treated at 470°C,
when the specimens were tested with strain rates
6.7x1076/s and 4.0x107%/s



Fig.8 The micrographs on the fractured surfaces of C
cladding tubes tested with strain rate 8.3x107°/s at
(a) 200°C, (b) 310°C and (c) 450°C
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