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Abstract

The aim of this study is to investigate the relationship between microstructures and
mechanical properties of the Cu-7wt% Ag-0. 05wt% Zr alloy. The better understanding of
strengthening mechanism of this alloy will achieve the needs of high strength and high electrical
conductivity applications. Microstructural investigation reveals that continuous and discontinuous
Ag precipitates were formed in Cu matrix after aging treatment. The continuous precipitate found
inside the grain had aligned themselves on the particular {111} plane and <011> directions.
Conversely, the precipitates found in mechanically deformed samples are thoroughly dispersed in
Cu matrix. There was no modulated structure of Ag precipitates presented in deformed samples. It
would be suggested that the residual stress in crystal structures created by cold working disrupted
the Ag nucleation free energy. Histogram of precipitate size distribution shows that the 18 hours
aged alloy has bimodal distribution while the others indicate Gaussian distribution. The size and
shape of the bimodal distribution particles can be clearly seen from scanning electron micrographs.
After 18 hours of aging, Ag precipitates tend to form platelet particles. The fractography of CuAgZr
alloy after tensile testing was studied by scanning electron micrographs. The fracture surfaces of all
samples showed the ductile fractures with difference dimple sizes. It can be seen that the fracture
surfaces of 90% deformed samples were ductile fractures with relatively low % elongation. After
aging at 430°C for 2 hours, the strength was slightly dropped from the as-rolled condition. This can
be suggested that the Ag precipitates plays important role to the strengthening mechanisms even

with the non-modulated structure.

The size of Ag precipitates can be predicted by Small angle X-ray scattering ( SAXS)
technique. The X-ray scattering from the samples can be interpreted by mathematical models. It will
give the average size of Ag particles dispersed in the Cu matrix. Sizes of precipitate are crucial

information for determined mechanical properties of precipitable alloy. The calculated sizes of Ag



precipitate are comparable to the measured sizes from scanning electron micrographs if the Ag
particles are thoroughly dispersed in Cu matrix. However, the precipitate size prediction from SAXS
would be deviated from the measured size if the continuous precipitates presented in Cu matrix
structures. The sizes of Ag precipitate affects mechanical property of the alloy. The longer aging
time, the larger Ag particles presented. Strength of CuAgZr alloy was drastically decreased due to

the over aging effects and the Oswald ripening.

Plastic deformation prior thermal aging affects Ag precipitates morphology. The shape, size
and distribution of Ag precipitates were changed during thermal treatment. Ag precipitates in non-
plastically deformed CuAgZr were self-aligned on particular planes and directions. On the other
hand, Ag nano particles in plastically deformed samples were thoroughly dispersed in Cu matrix.
The mechanical properties of this alloy can be modified by tailoring Ag precipitates through the

appropriate aging process.





