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ABSTRACT

To clarify the influence of precipitation microstructure and inclusion on the monotonic tensile
fracture behaviors in 2090 alloy aged at 180T, the detailed measurement of hardness, tensile
strength, elongation and the observation of scanning electron micrography, transmision electron
micrography have been carried out.

The transgranular shear ductile fracture has been observed in specimen quenched after solution
treatment at 500C for 45min. While the under-aged specimen was fractured in both transgranular
shear ductile and intergranular fracture mode, the fracture mode of peak-aged and over-aged alloy was
predominantly intergranular fracture.

The fracture behavior of each ageing condition was influenced by the change of precipitation micro-
structural features. In the case of peak-aged and over-aged alloys, the coarse and heterogeneous slip
band caused by both shearable nature of the &’ (Al;Li) precipitates and PFZ along the high angle grain
boundary aid the localization of deformation, resulting in low energy intergranular fracture. It was also
estimated that the fractured T-type intermetallic phases (inclusion) and the equilibrium 6(AlLi)
phases which were formed at grain boundaries palyed an important role in promoting intergranular
fracture mode.
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Table 1. Changes of Mechanical Properties in
2090 alloy aged at 180TC.
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Fig. 1 Relation between hardness curve and
selected area diffraction pattern in Al-Li-
Cu-Zr alloy aged at 180T.
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Photo 1. SEM fractographs of tensile fracture
surface of 2090 alloy aged at 180<T.
(a) Solution treatment (b) 4hr
(c) 20hr (d) 200hr
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Photo 2. Transmissiom electron micrographs of
PFZ of ¢ phase and grain boundary
precipitates in 2090 alloy aged at 180T
for 20hr(a), 200hr(b), and schematic
representation of formation mechanism
of PFZ of 6’ phase and coarsining
process of grain boundary 6~ phase.
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Photo 3. Transmissiom electron micrographs of (a) plannar slip band and (b) fractured inclusion after
tensile test in 2090 alloy aged at 180T for 20hr.
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Fig. 2 Schematic representation of fracture
process in 2090 alloy
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