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Fig. 1 The size and morphology of ZrasCamsNiu AlaTi
bullky amorphous alloy with a diameter of 3 mm rod or a
thickness of 2 mm sheet and partially crystallized bulky
glass alloy with a wedge shape.
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Fig2 X-ray diffraction patters of Zre,Cuy,aNLuAl Tl
bul ky amorphous alloy with a diameter of 3 mm rod

2HERRALK. B 3()FE 3(0)N ImmE
R ZrssCupeNis Al Tis 246 3E 8 #7 DSC g4k
F1DTA £ . th DSC & 3 & i 7,=650.63 K,
T.=7219K, if # KAT.=T-T,=7127K, &
HITMEEERARKNENXAT, HAFR
KK RLHRE S 5 DTA fi4R (A HEE
R %20 C/min) mlf, HKAHBEREE . H
1080.14K, /LB T 25 1109.67K .

(s} 20K/min

T.=T21.90K _
7,=605.63K . m\ 4

[

j
TR
FE

1
e
ﬂ |
#*© 1 /
S 5
i
v
300 350 400 450 S00 5§50
v
(b) 20 K/min gm.mc
no.oi'\?““‘H)1
4 ey S,
§ LT =110p67K
% i
v
1
RLOT

200 400 600 BOO 1000
uT
E3INED Imm R Zra CopyNheALTL XRIERN
()DSC R F(M)DTA &k
Fig 3 DSC curve (a) and DTA curve (b) of
Zro /Ol Al T bulky amorphous alloy with a diam-
eter of 3mm rod
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Fig. 4 SEM image of Zry{n,,,Nl,,ALTi, bulky amoer-
phous alley with a diameter of 3 mm rod
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Fig. 5 TEM image and electrun diffraction pattern
ZreCuysNL AL T bulky amorphous alloy with a diam-
eter of 3 mm rod
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Fig. 6§ Compressive stress-strain curve of Zrg;Cop, Nivy
Al,T\, balky amorphous alloy with s dismeter of 3mm
rod
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Fig. 7 Compressive fracture surface of ZrasCursNiuAle
Tk bulky amorphous alloy with a diameter of 3 mm rod
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Study of Zrs, ;Cu,74Ni,. Al Tis Bulk Amorphous Alloys

BIAN Zan, HE Guo, CHENG Guoliang
State Key Laboratory for Advanced Metals and Materials, UST Beijing, Beijing 100083, China

ABSTRACT Zr,, sCu,,5Ni;q Al Tis bulk amorphous alloy was prepared by a water-cooled copper mold. The
alloy system has an excellent glass formation ability (GFA ) and a wide supercooled liquid region. The
glass transition temperature (T,), the crystallization temperature (7;), the fracture stress, the plastic,
Vickers hardness and elastic modulus for the bulk amorphous alloys with a diameter of 3 mm are 377.63°C,
448.9°C, 1730 MPa, 0.5%, 558 and 82 GPa, respectively. The bulk amorphous alloys have good mechanical
properties. The excellent glass formation ability of Zrs, \Cu,;sNiy.sAl,Tis alloys is presumably due to a com-
bination of significantly different atomic size ratios above about 12%, muiticomponent alloy system consisting
of more than three elements and optimum negative heats of mixing among the constituent elements.

KEY WORDS bulk amorphous alloys; glass formation ability; liquid supercooling region; mechanical pro-

perties.



