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Effects of the accumulated annealing parameter on the corrosion
characteristics of Zr—based alloys
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Abstract

Corrosion test and micro—characterization was performed in order to investigate
the effect of the accumulated annealing parameter on the corrosion
characteristics in a Zr-based alloy. Autoclave corrosion test was carried out in
360C water, 70ppm LiOH solution, and 400C steam for 150days on the
Zr-04Nb-0.8Sn-xFeCrMn and Zr-0.2Nb-1.1Sn-xFeCrMn alloys, which had been

given 6 different accumulated annealing parameters. The corrosion resistance



decreased with increasing the accumulated annealing parameter. Microstructural
characterization was studied by using optical microscope(OM) and transmission
electron microscope(TEM) in order to investigate the effect of the accumulated
annealing parameter on the microstructures of the Zr-based alloys. Precipitate
size increased with increasing the accumulated annealing parameter. From these
results, it can be thought that the precipitate size in the alloys plays a key role
in the corrosion characteristics. In the Nb containing alloys, to increase the
corrosion resistance, the precipitate size must be controlled as small as possible

by decreasing the accumulated annealing parameter.
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Fig. 1. Corrosion behavior at 3600J in Water of Zr—-Nb based
alloys (a) PK1, (b) PK2
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Fig. 2. Corrosion behavior at 4000 in steam of Zr—-Nb based
alloys (a) PK1, (b) PK2
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Fig. 3. Corrosion behavior at 36001 in LIOH of Zr—Nb based
alloys (a) PK1, (b) PK2
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Fig. 4. Weight gain versus annealing parameter at (a) 3600
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Fig. 5. Optical micrographs of the PK alloys with
annealing parameters ; (A) > A=3.95x10-%hr,
(C) > A=4.09x10-%hr, (F) > A=3.35x10"hr



Fig. 6. TEM micrographs of the PK alloys with
annealing parameters ; (A) > A=3.95x10-%hr,
(C) > A=4.09x10-%*hr, (F) > A=3.35x10"hr



Table 1. Chemical

composition of the PK-alloys

Chemical composition(wt.%)
Alloy
Nb Sn Fe+Cr+Mn Zr
PK1 0.4 0.8 0.55 bal.
PK2 0.2 1.1 0.55 bal
Table 2. Manufacturing processes of the specimens
Process A B C D E F
1020°C 1020°C 1020°C 1020°C 1020°C 1020°C
B ~treatment . . . . . .
30min 30min 30min 30min 30min 30min
1o 1
. 590°C 590°C 590°C 590C 590°C 590°C
Hot rolling R . . . . .
30min 30min 30min 30min 30min 30min
6.4Ll
. 590°C 590°C 630°C 670°C 590°C 730C
Annealing
3hr 3hr 3hr 3hr 3hr 3hr
4.0t 1st CR.
v
L 580°C 630C 630°C 670°C 730°C 730°C
1st Recrystallization
2hr 2hr 2hr 2hr 2hr 2hr
24t | 2nd CR.
A J
L 570°C 570°C 630°C 670°C 570C 730C
2nd Recrystallization
2hr 2hr 2hr 2hr 2hr 2hr
0.9t 3rd C.R
v
. . 470°C 470°C 470°C 470°C 470°C 470°C
Final Annealing
2.5hr 2.5hr 2.5hr 2.5hr 2.5hr 2.5hr
YA (hr) 395%x107[1.47x10 " 4.09%10 " [2.65%10 [ 9.61%x10 ' | 3.35x10 "




Table. 3 Average precipitate sizes with annealing parameters

A

C

YA=3.95%10""hr

YA=4.09%10""hr

YA=3.95%10""hr

PK1

52nm

69nm

85nm

PK2

69nm

80nm

103nm
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