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Susceptibility to Stress Corrosion Cracking of Zirconium

and Titanium Alloy in Nitric Acid
Chiaki KATO, Masahiko KIKUCHI and Kiyoshi KIUCHI

Department of Material Science and Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka—gun,hlbaraki-ken

(Received March 1, 1996)

The susceptibility to stress corrosion cracking (SCC) of zirconium and titanium alloys
used in nuclear fuel reprocessing plants was examined by the slow strain rate temsilie
test (SSRT) in nitric acid solutions by referencing those results obtained in silicone
pil. Titanium alloys like Zr-89%Ti, Zr-15%Ti and Zr-5%Ti, Ti-5%Ta were used. Titanium
alloys have not the susceptibility to SCC in nitric acid solutions. On the other hand
zirconium have the susceptibility to SCC in the same solutions. In comparison with SSRT
results of zirconium specimens with a notch in oil, the reduction ratio of time to
failure in nitric acid solutions decreased with increasing temperature. The quasi-
cleavage type SCC fracture morphelogy was observed on the fracture surface of specimens
tested in nitric acid. In order to evaluate the effect of crystal anisotropy on SCC, L
type specimens and C type specimens, which were machined out parallel and perpendicular
to the rolling direction respectively were examined. The susceptibility to SCC of C
type notched specimens was higher than that of L type notched specimens, because of the

preferential texture of gquasi-cleavage planes oriented along the cracking path.

Keywords: SCC, Susceptibility to Stress Corrosion Cracking, Nitric Acid, Zirconium,
Titanium, Zr-Ti Binary Alloys, Ti-5%Ta Alloy, Nuclear Fuel Reprocessing Plant,
SSRT,
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Fig. 1 Specimens used for the present study.
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Fig. 2 Direction of the SSRT specimens in the plate for zirconium
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Fig. 3 Schematic diagram of the test cell.
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Fig.4 Change in reduction of area and total elongation on Zr-Ti binary alloys after
tested by SSRT in boiling SN-HNO, and silicon oil as a functien of Zr content.
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Fig.7 The temperature dependency of the UTS and 0.2% proof stress obtained by
standard tensile testing and the SSRT of smooth specimens.
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Fig.8 The values of the time to failures as a function of temperatures by various
SSRT test.
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Fig. 10 The relative amount of quasi-cleavage fracture area on the fracture surface
as a function of temperature,
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Fig. 12 The stress-time curves of notch type specimens aftfer tested SSRT

on Ti-5%Ta binary alloy.
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SEM fracture morphology of notched type specimens after tested SSRT
on Ti-5%Ta binary alloy.
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Fig. 14 $EM photographs of the specimen surface after tested SSRT in boiling &N-HND;
on Ti-5%Ta bhinary alloy.



