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Abstract

With the rapid development of the micro-electronics industry, the demand for the
high performance copper alloy is much more exigent. Cu-Co and Cu-Cr based alloys
with high intensity and conductivity are considered as the potential high performance
copper alloy. In order to improve the alloy properties and optimize alloy compositions,
it is necessary to obtain the phase diagrams and other basic theory information in the
Cu-Co and Cu-Cr based alloys.

In this paper, experimental determination and thermodynamic assessments on the
phase equilibria of the Cu-Co-X (X: Cr, Mo, Nb, Si, V, W) and Cu-Cr-X (X: Nb, Si,
Ta, V) ternary systems were carried out. Major research contents are listed as follows:

(1) The phase equilibria on the Cu-Co side in the Cu-Co-X (X: Cr, Mo, Nb, Si, V,
W) ternary systems at 800°C, 900°C, 1000°C and 1100°C have been experimentally
determined.

(2) The phase equilibria on the Cu-Cr side in the Cu-Cr-X (X: Nb, Si, Ta, V)
ternary systems at 800°C, 900°C, 1000°C and 1100°C have been experimentally
determined, and the phase equilibria in the Cu-Cr-Nb ternary system at 1100°C,
1200°C and 1300°C have been experimentally determined.

(3) On the basis of experimental data obtained by this work and previous reports,
the phase equilibria of the Cu-Co-Cr and Cu-Cr-Nb ternary systems have been
calculated and optimized. The calculated results are in good agreements with the
experimental data.

(4) The effects of alloying elements and addition quantity on the miscibility gap of
the liquid phase and solidified morphology in the Cu-Co and Cu-Cr based alloys are
investigated, and the reason for the difference of the solidified morphology is
explained by thermodynamic calculation.

The obtained results of each system in this work can be applied to establish the
thermodynamic database of Cu based alloys. In addition, the results in this work can

provide important theoretical guidance on designing high performance Cu based

II
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alloys.

Keywords: Cu-Co based alloys; Cu-Cr based alloys; CALPHAD; Phase diagram
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1.1 Cufl Cu E€HIMRESARENA

1.1.1 Cu By REYE =5

(1) 4R B

&)@ (Copper), WEFTS Cu, Jol 74 29, JuR Tl 63.54, & 3
8 IB R, B 8.96 g/em’, Hi 1 1084.88°C, W 1 2567°C, MK LK K THI L ST TT
EREACOLRINEE . WEAVF 2 SR . S SRR e E AR
[Fl JE — e, DA B 5 B JE AR ) O S B A A (1) 5 L R S A g B
THSL, P SRR 1. TR B B, DT A2 N R R
HL AR SR o 1 3 B R 2 1.1 R

* 1.1 Cu I EEY)E MR

Table 1.1 Chief Physical Properties of Unalloyed Copper
R gl R Kl
Ji7 P 29 I REL / pm -m K
JR 7= 63.54 293 K 16.7
J3 742 /nm 0.1275 600 K 18.9
BN g FAlEE / nm 0.2551 1200 K 24.8
i R 25 1) oS | RFEFRQIT) /W m K 398
kS H A / nm 0361509 | 5% / %IACS 103.06
WE(20°C) / g -em” 8.96 HLFR / x10°Q'm 0.017241
Wi/ C 1084.88 Wit %(18°C) / em’-g™! -1.08x10°
W/ C 2567 B4 /nm 0.096 (Cu")
Pt /3 -g! 204.9 LA 242/ nm 0.138
FAER /- 4800 JOE SR 2.43
EE#(25°C) /T - K 0.3843 L RE / kI -mol”! 745
FHFEE(1145°C) / Pass 0.0341 FHEAE /K mol 1950




Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

