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Abstract

The 500 °C isothermal section of the phase diagram of the
Cu-Be-Co (Be and Co<50 at.%) ternary system was in-
vestigated by X-ray powder diffraction. The isothermal section
consists of three single-phase regions, four two-phase regions
and two-three-phase regions. The maximum solubility of Co
in a-Cu is about 1.95 at.%.

1. Introduction

The Cu-Be—Co alloy materials were used widely as
current and signal carrying springs, switch blades, con-
tacts, etc. [1, 2], plastic injection mold [3], while the
contents of the main alloy elements in these copper
based materials are about 0.15-3.0 wt.% Be, 0.15-0.50
wt.% Co. To obtain good mechanical properties, these
kinds of materials are usually carried by solution an-
nealing and aging before they are used. The availability
of Cu-Be-Co phase diagram data would be helpful for
finding the right temperature for solution annealing
and aging.

‘The Cu-Co phase diagram was investigated in ref.
4. There is no compound in this binary system at 500
°C. The solubility of Co in Cu is less than 0.13 at.%
Co [5]. The phase diagram of Cu-Be was reported in
the ref. 6; two compounds CuBe and CuBe, were found.
The phase diagram of Co-Be was reported in the ref.
7; only one Be—Co compound was found, having a
beryllium concentration of 50 at.% or less. No data in
the literature regarding the ternary equilibrium diagram
Cu-Be-Co were found. In the present investigation,
the phase diagram of the ternary system Cu-Be—Co
(Be and Co<50 at.%) has been determined.
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2. Experimental details

The alloys were prepared from high purity metals
(copper: 99.99%; cobalt: 99.99%) and Be-Cu inter-
mediate alloy (Be: 4.01%; Cu:95.81%). Alloy pellets
were prepared by induction melting the appropriate
metals in alumina crucibles in pure argon. Weight losses
after melting were insignificant (less than 0.5%).

All alloys were homogenized at 700 °C for 40 days
in vacuum and cooled at a rate of 10 °C h™! to 500
°C. They were kept for 5 days at 500 °C and then
quenched in ice water. Samples for X-ray diffraction
analysis were powdered and annealed at 500 °C for 5
days in small evacuated glass tubes and then quenched
into liquid nitrogen. The X-ray analysis was performed
by using a Rigaku (3015) X-ray diffractometer with Co
Kea radiation and iron filters.

3. Results and discussion

3.1. Phase diagram

By comparing and analysing the X-ray diffraction
patterns of each sample and identifying the phases in
each sample, the isothermal section of the phase diagram
of the Cu-Be-Co (Be and Co <50 at.%) ternary system
was determined at 500 °C. It is shown in Fig. 1 that
this section consists of three single-phase regions (a—Cu,
BeCo, CuBe); four two-phase regions (a-Cu+ Co,
a—Cu+BeCo, a—Cu+CuBe, BeCo+ CuBe) and two
three-phase regions (a—Cu+CuBe+BeCo, a-Cu+
BeCo + Co).

3.2. Solid solubility

The maximum solubility of Co in a—Cu is about 1.95
at.% Co (500 °C) by using the vanishing-phase method.
The results obtained are basically in agreement with
the data obtained by using the lattice-parameter method.
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Fig. 1. Phase diagram of the Cu-Be—Co (Be and Co <50 at.%)
ternary system at 500 °C. (@) Single-phase region; (&) two-
phase region; (O) three-phase region.
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The maximum solubility of Be in &-Cu determined
in refs. 6 and 8 at 500 °C is about 6.6 and 7.0 at.%
respectively.

From the trend of the phase boundary of the three-
phase region a~Cu+ CuBe+BeCo and the two-phase
region e—Cu+ CuBe, it was found that the compound
of BeCo has an extended range of solid solubility, the
maximum solubility of Cu in BeCo being about 35.0
at.% Cu at 500 °C. The single-phase region of BeCo
extends parallel to the Cu~Co line.
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