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Abstract

The objective of this study is an understanding of hydrogen-induced cracking of Ti-6Al-4V
alloys which is widely used in various field, especially as a structural materials, by comparing
the features of delayed hydride cracking of zirconium alloys. For this purpose, Ti-6Al-4V alloy
was subjected to a constant load test at various temperature (10, 25, 40, 70,k 100, 140 and 200
°C) to measure crack velocity and observe the fractured surface. From the results, Ti alloy

showed the tendency that decreasing test temperature represents increasing crack velocity, and



faster crack velocity, compared to that of Zr alloys. It would be the reason that Ti alloy has a
higher yield stress than Zr alloys. And it is difficult to find striation line at fractured surface of
Ti alloys. To this end, we reviewed a similarity of the features between the DHC of zirconium
alloys and the hydrogen-induced cracking of Ti alloys and discussed the cracking phenomenon

in Ti alloys with our DHC model.
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2.2 Constant Load

Constant load DCPD
. DHC CCT
1.7mm , ag/W 0.5
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Table 1. Chemical compositions of Ti-6Al-6V alloy

Element C Ti N Fe O Al A\ Y

Content(at%) 0.03 Bal. 0.01 0.21 0.16 6.3 4.06 <0.001

Fig. 1. Microstructure of Ti-6Al-4V alloy.
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Fig. 3. Microstructure of Ti-6Al-4V after hydrogenation (1000 ppm).
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Fig. 4. Crack velocity of Ti-6Al-4V at different testing temperature
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Fig. 5. Crack growth velocity of the Zr-2.5Nb tube with an approach to the test temperature by

either heating-up or cool-down. (ref. 10)
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Fig. 6. Temperature dependency of crack velocity of Ti-6Al-4V
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Fig. 7. Crack velocity of Ti-6Al1-4V and Zr-2.5Nb alloys
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