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Effects of Cr and Y Elements on Microstructure and Properties of Cu-Te alloy
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3.Ningbo Xingaoda New Metal Materials Co., Ltd.)
Abstract: Cu-Cr-Te and Cu-Cr-Te-Y alloys were prepared by vacuum induction melting. The effects of chromium
and rare earth yttrium addition on the microstructure and properties of as-cast Cu-Te alloys were investigated.
The results indicate that the microstructure of Cu-Cr-Te alloy is composed of Cu matrix, Cu, Te granular phase
and Cr, and the Te;Y,/TeY dense phase appears in the microstructure after Y addition. The tensile strength and
hardness of Cu-Cr-Te alloy present an upward trend with the increase of Cr content, while the conductivity and e-
longation are decreased. After Y addition, the structure is compact with finer grain size and clear grain boundary.
The tensile strength of Cu-0.7Cr-0.5Te-0.3Y alloy is 235 MPa, which is 46.88% higher than that of Cu-Te alloy.
Key Words: Cu-Cr-Te-Y Alloys, Vacuum Induction Melting, Mechanical Properties
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Tab.1 Measured composition of Cu-Cr-Te alloy %

3T =

Cr Te Cu

Cu-0.5Te - 0.5 Fs

Cu-0.1Cr-0.5Te 0.10 0.51 R

Cu-0.3Cr-0.5Te 0.31 0.53 A

Cu-0.5Cr-0.5Te 0.52 0.47 A

Cu-0.7Cr-0.5Te 0.70 0.52 A

Cu-0.9Cr-0.5Te 0.93 0.49 AH

Cu-1.1Cr-0.5Te 1.15 0.46 A
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Fig.1 Microstructure of as-cast Cu-Cr-Te alloys with different Cr contents
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Fig.3 Element distribution and composition analysis of as-cast Cu-0.7Cr-0.5Te alloy at selected region
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Tab.2 Composition analysis results of particle phase of ‘
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Fig.4 Hardness and conductivity of as-cast Cu-xCr-0.5Te alloys
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Fig.6 Fracture morphologies of as-cast Cu-Cr-Te alloy
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Fig.5 Tensile strength and elongation of as-cast

Cu-zCr-0.5Te alloys
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Fig.7 SEM morphololgies element distribution of as-cast Cu-0.7Cr-0.5Te alloy at fracture region
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Tab.3 EDS results of as-cast Cu-0.7Cr-0.5Te

alloy at fracture region %
XB
ik &
b Cu Te Cr
4 58.51 31.28 10.21
5 4.28 3.76 91.96
6 6.69 5.70 87.61
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Tab.4 Chemical composition of Cu-Cr-Te-Y alloy %
wp
Cr Te Y Cu
Cu-0.7Cr-0.5Te-0.1Y 0.71 0.55 0.12 S
Cu-0.7Cr-0.5Te-0.2Y 0.69 0.48 0.21 A
Cu-0.7Cr-0.5Te-0.3Y 0.67 0.54 0.33 Gt
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DR B A s CULIEL 813 ok R ST 2928 0.2 pm)
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TeY Fl Te; Y, AL & S AFLE, M Cr W] LA B 28 A7
e
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Fig.8 Microstructure of as-cast Cu-Cr-Te-Y alloys with

(D w(Y)=0.3% .54

different Y contents
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Fig.9 XRD patterns of as-cast Cu-0.7Cr-0.5Te-0.2Y alloys
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Fig.10 SEM morphologies and element distribution of as-cast Cu-0.7Cr-0.5Te-0.2Y alloy at selected region
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Tab.5 Composition analysis results of particle phase of

as-cast Cu-0.7Cr-0.5Te alloy %
Ty
i Cu Te Cr Y
7 41.68 37.77 3.23 17.32
8 3.41 0.18 96.41 —
9 60.53 28.63 10.61 0.23
TRZH L
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80
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Fig.11 Hardness and conductivity of as-cast

Cu-0.7Cr-0.5Te-x Y alloys
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Fig.12 Tensile strength and elongation of as-cast

Cu-0.7Cr-0.5Te-z2 Y alloys
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Fig.13 Fracture morphologies of as-cast Cu-0.7Cr-0.5Te-xY alloy
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