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Improvement of strength and conductivity for Cu-Ti alloys aged in a hydrogen atmosph
ere

Semboshi, Satoshi

18,500,000 5,550,000

Cu-Ti -
Cu-Ti
10 nm Cu4Ti
Cu4dTi TiH2 Ti

950MPa , 25

We attempted to prepare Cu-Ti based alloys with a high strength and a high electri
cal conductivity by hydrogenation procedures. The electrical conductivity of Cu-Ti alloys was significantl
K improved without degradation of the mechanical properties by aging in a hydrogen atmosphere. The strengt

ening was primarily due to fine dispersion of needle-shaped Cu4Ti precipitates, which was similar with th
e case of conventional aging in vacuum. The enhancement of the conductivity was due to a reduction of a co
ncentration of solute Ti in the matrix phase, which was caused by co-precipitation of Cu4Ti and TiH2. The

balance of the strength and conductivity was improved by aging under a higher hydrogen pressure at a low t
emperature. Prior-deformation before aging was also useful to improve the properties. Eventually, we demon
strated that optimizing the thermomechanical process conditions imparted an excellent balance of strength
and conductivity, of more than 950 MPa and 25% IACS, respectively.
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Fig. 1 TEM images of Cu-4.2 mol% Ti alloy aged at 450 °C for
24 h. together with the selected area diffraction pattern view
from 001, zone axis, which was taken from needle-shaped
contrasts. In the pattern weak spots as marked by circles
correspond to a-Cu,Ti phase are visible.

Fig. 2 FESEM (left) and TEM (right) images of the residue
obtained from Cu-4.2 mol% Ti alloy aged for 24 h .
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Fig. 3 XRD profile of the residue obtained from Cu-4.2 mol%
Ti aloy aged at 450 °C for 24 h .
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Fig. 4 Volume fraction of a-CusTi phase in the residue
obtained from Cu-4.2 mol% Ti aloy aged at 450 °C for 12
to 240 h, which are calculated by Rietverd analysis.
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Fig. 5 Content of Ti in the residue obtained from
Cu-4.2mol% Ti alloy aged at 450 °C for 1 to 240 h, which
are measured using |CP-OES.
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Fig. 6 Variations of electrical conductivity (a) and Vickers
hardness (b) of Cu-4.2 mol% Ti aloys rolled in 0 to 60%
reduction and then aged at 380 °C under a hydrogen
atmosphere of 0.6 MPa. The conductivity is expressed in
terms of % IACS. a percentage for the conductivity of
annealed pure copper at 25 °C.
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Fig. 7 Relation between electrical conductivity and tensile
strength of Cu-4.2 mol% Ti aloys rolled in 15, 30 and 60%
reduction and then aged at 380 °C in a hydrogen atmosphere
of 0.6 MPa.
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