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Effect of thermal exposure on properties and
fracture behaviors of Ti60 alloy

JIA Wei-ju, ZENG Wei-dong, YU Han-qing, ZHOU Yi-gang

(State Key Laboratory of Solidification Processing, School of Materials Science and Engineering,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The tensile properties of Ti60 titanium alloy after high temperature exposure were investigated. The variation
and morphologies of fracture for Ti60 titanium alloy after exposure were analyzed. The results show that the tensile
properties of the unexposured specimens at room and high temperature can meet the specification. After thermal exposure,
the strength of the specimens increases but the ductility decreases. The dominant damage mechanism changes after
thermal exposure. Before exposure, the crack initiates near the center of the specimens, and the fractographs exhibits
honeycomb morphology. After thermal exposure, a brittle oxygen-riched subsurface layer forms, the crack initiates on the
surface of the tensile specimens, the fracture is hybrid fracture of dimple and quasi-cleavage, and the fracture facet shows
the characteristic of lamellar along a platelet colony. During long-term high temperature exposure, the oxygen absorbed
in alloy, except for forming oxidation layer, dissolves into the matrix and forms the surface oxygen-enriched layer which
becomes an important factor of decreasing the thermal stability of Ti60 alloy.
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Fig.1 Microstructure of Ti60 alloy
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Room temperature, 1070 1050 1020 1000 11.0 10.5 225 26.0
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600 ‘C, unexposured 660 650 555 540 18.0 14.0 36.5 36.5
. 600 C 100h 1080 1090 1020 1020 7.5 6.5 15.5 11.5
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Fig.2  Fracture morphologies of alloy without thermal
exposure: (a) Macro morphology; (b) Micro morphology

Fig.3 Macro ((a), (c)) and micro ((b), (d)) morphologies of alloy after thermal exposure: (a), (b) Specimens removed oxidized

surface; (), (d) Specimens with oxygen-riched scale on surface
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Fig.4 Morphology of bright field of silicide precipitation at

interlayer of o and f phases boundaries
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Fig.5 Surface morphologies of specimen: (a) Before exposure;

(b) Exposured at 600 ‘C for 100 h
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Fig.6 Change of Vicker hardness with depth of oxygen riched
a layer of Ti60 titanium alloy oxidized at 600 C
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Fig.7 Surface morphologies of tensile specimen: (a) Without

exposure; (b) Exposured at 600 C for 100 h
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