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Crack Propagation Behavior of Ti-5Ta Alloy in Boiling Nitric Acid Solution

Takafumi MOTOOKA and Kiyoshi KIUCHI

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 16, 1999)

The crack propagation behavior of Ti-STa alloy both in boiling nitric acid solution and in air at
room temperature has been investigated. The crack growth rate of Ti-5Ta alloy was measured as a
function of the stress intensity factor range. After the tests, the fracture surface morphology was
observed by a scanning electron microscope and the crystallographic orientation was examined by X-
ray diffraction analysis.

Difference in the crack growth behavior was not observed in both environments. The crack growth
rate in boiling nitric acid solution was similar to that in air at room temperature. Moreover, the
crystallographic orientation of Ti-5Ta alloy had little effect on the fatigue behavior, because this alloy

does not have the susceptibility to SCC in nitric acid solution.
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Table 1 Chemical composition of Ti-5Ta alloy (mass%).

Ti Ta Fe Cr C H N O

bal. 5.1 0.020 - - 0.0009 0.0031 0.08

bal.: balance
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Fig. 1 Configuration of TDCB type specimen.
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Fig.2 Machined-out locations of test specimens.
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Fig.3 Crack growth rates of Ti-5Ta alloy in air at room temperature.

30



da/dN, m/cycle

JAERI—Research 99—039

107° 1
Ti-5Ta alloy
Boiling 3N HNOS
R=0.1, 0.1Hz
|
° E
® L-type
m T-type
]
107 ¢ ° :
L,
108 ' —
1 10
AK, MPaym

Fig.4 Crack growth rates of Ti-5Ta alloy in boiling 3N nitric acid.
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Fig.5 Crystallographic orientation of fracture surface analyzed by X-ray relat
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Fig.6 Comparison of crack growth rates in air at room temperature
and in boiling 3N nitric acid on L-type specimens.
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Fig.7 Comparison of crack growth rates in air at room temperature
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and in boiling 3N nitric acid on T-type specimens.
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Air at room temperature

L-type
Specimen

T-type
specimen
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Photo.1 Over-view of test specimens after fatigue testing.
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T-type specimen

Photo.2 Microstructure of fracture surface after fatigue testing in air at room temperature.
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Photo.3 Microstructure of fracture surface after faigue testing in boiling 3N nitric acid.
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