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ABSTRACT A series of Cu,, Zr,AlDy, (x=0~4) alloys is prepared by copper mold casting based on
Cu,Zr,Al, bulk metallic glass (BMG). The effect of Dy addition on the glass forming ability and mechani-
cal properties of Cu,, Zr,Al,Dy, alloy was investigated through thermodynamics and mechanical experi-
ments. It is found that 1%~2% (atomic fraction) Dy addition can significantly improve the thermal stability
of Cu,,,Zr,.Al,Dy,, and the glass forming ability of the alloy. The strength and plastic deformation ability of
the alloy can be improved effectively by proper Dy addition. The influence of Dy addition on the glass
forming ability and mechanical properties of Cu,, Zr,Al,Dy, is also discussed.
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Fig.1 XRD patterns of Cu,, Zr,AlDy (x=0~4)specimens with different diameters

#1 A B Cuyy Zr, AL Dy (x=0,1,2,3, 4R FEMI 454
Table 1 Structures of Cu,, Zr,Al, Dy (x=0, 1, 2, 3, 4) speci-
mens with different diameters

Specimen d=1.5mm d=3.0mm d=5.0mm

Cuy,Zr,Al, A A+C /
Cu,Zr, Al Dy, A A A+C
Cu,Zr,Al Dy, A A A+C
Cu,,Zr,Al Dy, A A+C /
Cu,Zr,Al Dy, A+C / /

Note: A—amorphous; C—crystal; A+C—mixture of amorphous

and crystal

Fo Hrb CuyyZr, AL RIS T,698.5 K.
iR T=753.7 KSR JE T,=995.6 K; Hid ¥4
WM X 58 B A T=T.-T,=55.2 K, RAEE & i g

WS H y=T/NT+T,)=0.445. {£ CuZr /& R H NN Al
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S 1117, R ALCRERIIMASR S T A 85T
HEZ B et , T R T T AR S 7 4548, h
1t CugyZr, AL AR R I E M L0 2 Dy #24E 1 558
. F2 A EEE T Cuyy Zr, AlLDy (x=0~3) R 51
FE A S5, Hob Cuy Zr, ALDy (x=1,2,3)
R 35 305 e AR R T, M AR TR FE T, 29 0l 9 6934

685.3.683.1 K f11755.6.753.5.747.1 K; M5 ALIRE T,
43528 988.5.993.4.996.6 Ko HIdAMAHIX BEJE AT,
739N 66.2. 68.2.64.0 K,y & ¥ N 0.449. 0.449.
0.445. W[ LLE i, Dy 0 3 B N2 P 4K Cuy Zr, Al
AP, JEY i B A IX SEEE . Dy
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2 B2 1.5 mm ¥ Cuy, Zr, AL Dy (x=0, 1,2, 3) 1A & FF S TR A 20 K/min 1) DSC F1 DTA il £k
Fig.2 Curves of (a) DSC and (b) DTA of Cu,, Zr,Al Dy (x=0, 1, 2, 3) BMG with a diameter of 1.5 mm under the

heating rate of 20 K/min

=2 E N 1.5 mm Y Cu,, Zr, Al Dy (x=0~4)BMG # i ff)
Table 2 Thermal parameters of Cu,, Zr,Al,Dy, (x=0~4) BMG
with a diameter of 1.5 mm

Specimen /K /K T,/K AT/K vy

CuyZr,Al, 698.5 7537 995.6 552 0.445
Cu,Zr,AlDy, 6934 7556 9885 622 0.449
Cu,Zr,AlDy, 6853 7535 9934 682 0.449
Cu,Zr,AlDy, 683.1 747.1 996.6 64.0 0.445

Note: 7,—glass transformation temperature; 7,—crystallization tem-

perature; 7,,—melt temperature; A 7,=T,-T,; y=T/(T,+T,,)

m

M3 SR R B, & & 0 dE & % BRE
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Fig.3 Compressive stress-strain curves of Cu,, Zr,Al,
Dy, (x=0~4)BMGs with a diameter of 1.5 mm at
room temperature

3 HEN 1.5 mm 1 Cuy, Zr,Al Dy (x=0~4)BMG [ % Ifi
R ES 2 it
Table 3 Compressive mechanical parameters of Cuy, Zr,Al,-
Dy (x=0~4) BMGswith a diameter of 1.5 mm at
room temperature

Specimens o,/GPa o, /GPa &,/% &/%
Cu, Zr,Al, 1.375 1.538 221 049
Cu,Zr,AlDy, 1.622 2.062 2.11 7.62
Cu,Zr,AlDy, 1.512 1.866 2.14 4.52
Cu,,Zr,AlDy, 1.316 1.921 2.24 6.36
Cu,Zr,AlDy, 1.293 1.401 2.15 1.29

Note: §,— yield strength, §

‘max

— fracture strength, &,— yield strain,

gy—fracture strain
FE P B S AR fig L2 POy 2ORVHORE R, A 44
RHR AL, T2 ORI AL S £ W7 11 H K B
AL BRCIRETE o 8 e 4 5 o B L IR 20 4
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4 B4 1.5 mm ¥ Cu,, Zr, Al Dy, (x=0~4)BMG [ [E 45 i 24 55
Fig.4 Morphology of compressive fracture surfaces of Cu,, Zr,Al,Dy (x=0~4) BMGs with a diameter of 1.5 mm
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Z W HE AR, WA TA S BRI & W
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PEARTEAT N, W RE & S nmfEfe m 1 R A
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AR HE B, XRS5 Stolpe Z42 H H9E
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T 5 BT B4R N 3.0 mm (R FE(IX % 8 58 4 A i
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Fig.5 Vickers hardness values of Cuy, Zr,,Al, Dy (x=0~4)
BMGs with diameters of 1.5 mm and 3 mm as a
function of Dy concentration
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