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Fig.1 XRD patterns of CusoxZrao+«xAlsNbs amorphous alloy

system
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Fig.2 DSC curves of CusoxZrio+AlsNbs amorphous alloy system
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TJ/K  TIK  TIK  ATIK  Tg y

- - 1203 - - -
7046 7525 1196 479 058  0.395
696.9 7488 1168 519 060  0.401
7005 7506 1174 501 059  0.400
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Fig.3 Metallographical structure of Cuso-xZrao+xAlsNbs amorphous

alloy system: (a) x=0, (b) x=2, (c) x=4, and (d) x=6

B x=4 I (138 5 F 8% 1A 0 IX L TR SAERE, FE X
PR EREE S L AN BRI, X2ERE N
SURVAT IR, T G At AR B A B, IE B 3L 52
SRR . B 3d A x=6 I & & FE I B AL, S
WL 20 /N T SR B A AT AE B B B Ak rh, HE B, R
1000 fi5 WA ZH LA, ks ph A Oy ) S ) SE el HA AR
B, SRFR RS A 0.8 pm, x=6 I &4 kE IR N
JEdh-f R S E AR, BB TR AR, x=6 I
(1 G A AR A AR AR 2 0 89%.
2.3  CuUspxZraonAlsNbs &€& NFMEEMRR

K 5 F1ZE 2 4 54 x=0, 2, 4, 6 I &4 1 112479,
HEF W, x=4 B, &&EMMEDIEERA SRR
1 7 W PEAR T, 76 N A% 8 1.94%, B ) 1811 MPa
B, RAEWZ, RIAEFHEGENERE, mrERiE.

100
% \I
£ 8ot
o
(@]
@ 60f
©
g
2 40t "
o
< 20}
2
< o . .
0 2 4 6

X

Kl 4 CusoxZraoxAlsNbs (x=0,2,4,6) G&dkmHE &Y
X KR
Fig.4 Relationship between x and amorphous phase content of

Cuso-xZra0+xAlsNbs alloy system
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Fig.5 Compressive stress and strain curves of CusoxZro+xAlsNbs

alloy system
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Table 2 Mechanical properties of Cuso-xZro+xAlsNbs
amorphous alloy system

X o/ MPa &l% epl%
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6 1747 3.94 3.5
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Fig.6 SEM images of CussZrssAlsNbs compressive fracture (x=4)
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Fig.8 SEM images of CussZrssAlsNbs compressive fracture (x=6)
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Glass Forming Ability, Microstructure and Mechanical Properties
of CusoxZra0+xAlsNbs Alloys

Zhao Yanchun?, Kou Shengzhong'?, Yuan Xiaopeng™?, Li Chunyan®?, Pu Yongliang®, Xu Jiao', Yu Peng*
(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)
(2. Key Laboratory of Non-ferrous Metal Alloys and Processing of the Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effects of composition changes of major elements on glass forming ability and microstructure in Cusg.xZra+xAlsNbs (x=0, 2,
4, 6) alloy system were investigated. And the relationship between microstructure and mechanical properties were studied. The results
show that CuseZrssAlsNbs with good thermal stability and best glass forming ability in the alloy system, whose ATy, Trgand y are up to
51.9 K, 0.60 and 0.401, respectively. The fracture strength of CussZrssAlsNbs amorphous alloy is up to 1811 MPa with no obvious
macro-plastic deformation. And the fracture surface is comparatively smooth, with the vein-like patterns widely distributed in the same
extend direction. The CuassZrsAlsNbs alloy with an amorphous and crystalline composite structure exhibits good comprehensive
mechanical properties including the fracture strength of 1747 MPa and plastic strain of 3.94%. And its vein-like patterns on fracture
surface are closer and deeper. The shear bands width is about 40 pm with the axial compressive direction about 45< The crystalline phase
of CuasZrisAlsNbs alloy is well-distributed, the size of which is smaller than the shear band width, toughening the glass matrix as loading.
The microstructure, size and distribution of the crystalline phase determine the mechanical behavior of the composites.

Key words: bulk metallic glass; glass forming ability; microstructure; mechanical properties
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