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Fig.1 XRD patterns of Cuso— ., Zr;s Al, Th, (z=0,1,2,3,4,5)alloys with different diameter
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£1 AEER Cuso—.Zris Al Th, (x=0,1,2.3.4.5) B & EM
Tab. 1 Structures of Cusy—, Zrys Al, Th, (x=0,1,2,3,4,5)alloys with different diameter
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Fig. 2 DSC and DTA curves of Cus,—,Zr;s Al, Th, (x=0,1,2,3) alloys with diameter of 1. 5 mm
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Tab. 2 Thermal properties of Cus,—,Zrys Al, Th, (x=0,1,2,3)alloys with diameter of 1. 5 mm

B4 T,/K T./K AT,/K T./K T, /K Y
Cuso Zris Al 698. 5 753.7 55.2 986. 2 1024.3 0.437
Cuyy Zris Al, Thy 685. 3 753.2 67.9 986. 8 1012.3 0. 444
Cuyg Zris Al Thy 682. 4 745.3 62.9 987. 2 1013.4 0.439
Cuy; Zris Al, Thy 682. 2 746. 8 64. 6 987.5 1015.6 0. 440
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Fig. 3 Compressive stress-strain curves of

Cuso— . Zris Al, Th, (x=0,1,2,3,4) alloys with

diameter of 1.5 mm at room temperature
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Tab.3 Compressive stress-strain parameters of Cusy . Zr;s Al, Th, (z=0,1,2,3,4) alloys with

diameter of 1.5 mm at room temperature

ap =

Hie BX

(e Ji i 558 B / GPa S A / V% Wi 2458 i / GPa SRR AE ) Y
Cusy Zris Al 1. 230 1. 96 1.538 0.61
Cuyy Zrys AL, Th, 1. 368 2.27 1.501 1. 30
Cuus Zris Al Th, 1.249 2.18 1. 470 0. 62
Cuyr Zrys Al Th, 1. 492 2.79 1. 784 3.08
Cuys Zrys AL Th, 1.253 2.37 1. 500 0. 90
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Fig. 4 Morphologies of compressive fracture surface(a~e) and shear bands({~g) of

Cuso . Zris Al, Th, (x=0,1,2,3.4)alloys with diameter of 1. 5 mm
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Fig.5 Variation and distribution of Vickers hardness values of Cuy,—,Zr;s Al, Th, (x=0,1,2,3,4) alloy with diameter of 1.5 mm
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Effect of Tb Addition on Glass-Forming Ability and Mechanical Properties of Cu-Zr-Al Alloy

TAN Liming, ZHAO Qing, GUO Xiaolong, LI Dongmei, YU Peng
(College of Physics and Electronic Engineering Chongqing Normal University, Chongqing Key Laboratory of
Photo-Electric Functional Materials, Chongqing 401331, China)

Abstract: [ Purposes | Amorphous alloys usually have high strength and elasticity, while their macroscopic brittleness at room
temperature cannot be ignored. Rare earth elements are beneficial to improve properties of amorphous alloys. [ Methods]A series of
amorphous alloys Cus,—, Zry Al, Th, (x=0,1,2,3,4) were prepared by copper mold suction casting method based on the fabrication
of Cus Zry Al amorphous alloy by Tb addition. [ Findings ] The experimental results show that the glass forming ability of Cus, Zr,s Al
alloy can be improved significantly due to the addition of Tbh element. The maximum value of ¥ parameter was obtained by adding 1
at. % Tb, indicating appropriate addition of Tb can improve the thermal stability of Cu-Zr-Al alloy. Moreover, the strength and
plastic deformation ability of Cu-Zr-Al alloy could be significantly improved by adding 3 at. %. Additionally, hardness of this Cu-Zr-Al
alloy is decreased by adding Tb element, while their structure and division of hardness can be adjust, which is conducive to the
improvement of their plastic deformation ability. [ Conclusions]Experimental basis for exploring the influence of rare earth elements
on the physical properties of amorphous alloys were provided by this work.

Keywords: amorphous alloys; rare earth element Th; glass forming ability; mechanical properties
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