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Abstract To investigate the effects of V and Sb on the recrystallization of Zr-0.85n alloy, the microstructure of heat-
treated specimens was observed by optical microscope, SEM, and TEM. Microhardness tests were also carried out for
the annealed specimens. From microstructural studies, the V or Sb additions were found to delay recrystallization proc-
ess as well as grain growth. Especially, Sb was more effective in delaying the recrystallization. This delay of
recrystallization and grain growth by V or Sb additions may be due to the interference in the movement of dislocation

and crystal interface by V or Sb precipitates.
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Table 1. Chemical Compositions of Zr-based Alloys.
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Alloy Systern D, Nominal Composition(wt.%) N Analyzed Composition(wt.%)
Sn % Sb Sn v Sb
Zr-Sn s2 038 0.89
SV1 0.8 0.1 0.84 0.10
Zr-Sn-V SV2 0.8 0.2 0.84 0.19
SV3 0.8 0.4 0.89 0.40
SS1 0.8 0.1 0.85 0.05
Zr-Sn-Sb SS2 038 0.2 0.85 0.12
$S3 0.8 0.4 0.84 0.17
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Fig. 1. Variation of micro-hardness of Zr-0.8Sn~-xV alloys with
annealing temperature.
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Fig. 2. Variation of optical micrographs of Zr-0.8Sn~xV alloys by annealing at various temperature for 1 hour.
(a) Zr~-0.8Sn (b) Zr-0.85n-0.1V (¢) Zr-0.8Sn-0.2V (d) Zr-0.85n-04V
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Fig. 3. SEM micrographs of Zr-0.8Sn-xV alloys annealed at
550°C for 1 hour. (a) Zr-0.85n-0.1V (b) Zr-0.85n-0.2V (c) Zr-
0.8Sn-0.4V
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Fig. 4. TEM micrographs of Zr-0.85n-xV alloys annealed at 550°C for 1 hour.
(a) Zr-0.8Sn-0.1V (b) Zr-0.85n-0.2V (c) Zr-0.85n-0.4V
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Fig. 5. Variation of micro-hardness of Zr-0.8Sn-xSb alloys
with annealing temperature.
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Fig. 6. Variation of optical micrographs of Zr-0.8Sn-xSb alloys by annealing at various temperature for 1 hour.
(a) Zr-0.85n (b) Zr-0.85n-0.1Sb {c¢) Zr-0.8Sn-0.2Sb (d) Zr-0.85n-0.4Sb
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Fig. 7. SEM micrographs of Zr-0.8Sn-xSb alloys annealed at
550°C for 1 hour. (a) Zr-0.8Sn-0.1Sb (b) Zr-0.85n-0.2Sb (¢) Zr
-0.85n-0.4Sb
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Fig. 8. TEM micrographs of Zr-0.8Sn-xSb alloys annealed at 550°C for 1 hour.
(a) Zr-0.8Sn-0.1Sb (b) Zr~0.8Sn-0.2Sb (¢) Zr-0.8Sn-0.45b
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Fig. 9. TEM micrographs showing the formation of recrystallization nuclei by subgrain coalescence.
(a) coalescence of subgrains (b) progress of recrystallization
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