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Abstract

This paper presents a study on the hydrogen embrittlement of Ti-6Al-4V alloys with different microstructures depending
on annealing treatment. They were electrochemically charged with hydrogen and subjected to tensile tests to investigate
hydrogen embrittlement behavior. Tensile test results showed that the elongation of Ti-6Al-4V alloy specimens was
remarkably decreased with increasing the volume fraction of [3 phase after hydrogen charging. This is because the [3
phase with a relatively low diffusivity tends to easily form a hydride at grain boundaries during electrochemical hydrogen
charging. After hydrogen charging of the Ti-6AIl-4V alloy specimen, it found that silver particles were decorated mostly at
the grain boundary, and coarser silver particles were usually formed in the specimen annealed at 950 °C. Therefore, the
specimen having higher (3 phase fraction shows a poor hydrogen embrittlement resistance because the 3 phase promotes
the formation of coarse hydride during electrochemical hydrogen charging, which leads to a large decrease in ductility.
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Fig. 1 Optical micrographs showing microstructure of the A750, A850 and A950 specimens for Ti-6Al-4V alloy
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Fig. 2 X-Ray diffraction patterns of the A750, A850 and
A950 specimens for Ti-6Al-4V alloy (a) Non-

charging and (b) H-charging
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Fig. 3 Engineering stress-strain curves before and after electrochemical hydrogen-charging of the (a) A750, (b) A850

and (c) A950 specimens for Ti-6Al-4V alloy
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Fig. 4 Elongation loss of the A750, A850 and A950
specimens for Ti-6Al-4V alloy
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Fig. 5 SEM micrographs of the A750, A850 and A950 specimens after electrochemical hydrogen-charging for 2 hr at
the current density 100 A/m? in the 4% NaOH solution and exposure to a KAg(CN)2 ion solution. Silver
clusters marked by white dots have formed in the hydrogen charged specimens
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Fig. 6 SEM fractographs of the non-charged A750, A850 and A950 specimens after slow strain rate test. Microscopic

SEM image showing the low-magnification, surface and center region of A750, A850 and A950 specimens for Ti-

6AIl-4V alloy.
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Fig. 7 SEM fractographs of the H-charged A750, A850 and A950 specimens after slow strain rate test. Microscopic
SEM image showing the low-magnification, surface and center region of A750, A850 and A950 specimens for Ti-
6AIl-4V alloy.
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