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Observation of Microfracture Behaviour of the Beta Titanium Alloy

Hisashi MorI and Teruo KisHI

Synopsis : The purpose of this paper is to investigate the microfracture behavior of beta titanium alloy which is important for its toughening. The initia-

tion and propagation of microfracture were observed by optical microscope, scanning electron microscope and transmission electron micro-

scope. The microfracture propagation were prompted by the microcracks and also the coalescence of microcracks of nanovoids in a ductile

fashion. It was observed that microcracks of the beta titanium alloy were occurred by the links of nanocracks. By the observation of mi-

crofracture behavior, it could be concluded that the alpha phase played more important role for the microfracture initiation and that the

nanocrack initiation were influenced by the crystallographic orientation of alpha phase.
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Fig. 1. Optical micrograph of microstructure of Ti-10V—
2Fe—3Al alloy.
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Fig. 2. Optical micrograph of propagated crack morphol-
ogy on the unloaded specimen (a) K/K,-=0.8, (b)
K/K,-=0.5.
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Fig. 3. SEM image of microstructure at the crack tip on
the unloaded specimen.

Fig. 4. SEM micrograph of propagated crack on the un-
doaded specimen, K;/K,-=0.8.
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Fig. 5. TEM bright image micrograph of structure around
the microcracks, K/K;-=0.5.
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Fig. 6. TEM bright image micrograph of fractured struc-
ture at alpha phase, K,/K;-=0.8.
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Fig. 7. TEM bright image micrograph of deflected crack
due to alpha phase, K,/K,-=0.8.

Fig. 8. TEM bright image micrograph of structure on the
nucleated microcracks, K,/K,~=0.5.
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Fig. 9. TEM bright image micrograph of crack tip struc-
ture in the unloaded specimen, K,/K,-=0.8.
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Fig. 10. Schematic illustration of the model on crack prop-
agation behaviour.
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Fig. 11. Schematic illustration of microfracture model.
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