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Fig. 1 XRD patterns of different alloy samples
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Fig. 2 Compression true stress—strain curves of different

amorphous alloy samples at room temperature

PEARFERY B, #RH BN TR B, Horh x=1 Fil x=2
I RRE B0 AR AL i B 2 JF BB R R i AR
S, Ho x=1 Fl x=2 MR LRSI R & A 5. 454
AR R B R 7735 3 S L ) D B
T G T [ 3 23 ARG BT V) (s B A e
PRSI S e 7 B0 I 1A B2 34T M
HHE 2 s fr ol i, SRS, RERFEHUERLT,
FR 5 R e o e 240, B x=1 R x=2
RFER AR T . 1R 1 AT, 2 x=0 k2
REM Er mxMAERES SR, HRREEN
1.54%; x=0.5 XM HIRBEMEN 1.62%, 5 x=0 ik
FERIEART 25, WD ER Er Tk, A
DR E =R M =1 A x=2 R =
PEAF A 5.27%H1 14.31%, i x=2 il BRI = 1028



31 BE W

TEieE, 2. Er JLEN Zr55Cu30A110NiS 3k 8 A 4 /2 P RE I s 2457

F 1 AFRARSG SR AR

Table 1 Mechanical properties of different amorphous alloy samples

Sample o/MPa op/MPa o/MPa &/% G/GPa E/GPa U
x=0 1870.6 1950.3 1950.3 1.54 35.03 93.53 0.335
x=0.5 1928.0 2005.2 2005.1 1.62 36.10 96.4 0.335
x=1 1801.2 2021.7 2020.0 5.27 33.73 90.06 0.335
x=2 1813.4 2194.4 2176.0 14.31 33.96 90.67 0.335
x=3 1812.7 1897.3 1897.3 2.00 33.95 90.635 0.335
x=4 1719.2 1818.7 1782.4 2.13 32.20 85.96 0.335
x=5 1723.3 1866.1 1863.3 3.23 32.27 86.165 0.335
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Table 2 Potential barrier energy density ¢ of different

amorphous alloy samples

Sample %,
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amorphous alloy sample
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Fig. 6 Morphologies of shear zone after

compression fracture of amorphous alloy
samples at room temperature (A: Mainly
shear band; B: Secondary shear zone; C:
Capillary shear zone): (a) x=0; (b) x=0.5;
(¢) x=1; (d) x=2; (e) x=3; (f) x=4; (g) x=5
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Fig. 7 Fracture morphologies of different

amorphous alloy samples after compression
fracture at room temperature: (a) x=0;
(b) x=0.5; (c) x=1; (d) x=2; (e) x=3; (f) x=4;
(g) x=5
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Effect of Er on mechanical properties of
Zxr55Cu30AI10NiS amorphous alloys

DING Rui-xian', KOU Sheng-zhong', LI Xiao-cheng', FAN Jian-jun', LI Chun-ling’, LI Chun-yan'

(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The amorphous alloy (Zrg s5Cug3Alg1Niggs)100-Er, (x=0, 0.5, 1, 2, 3, 4, 5) with a diameter of 3mm was
prepared by water-cooled copper crucible smelting and copper mold aspiration casting. The mechanical properties
of the amorphous alloy with ZrssCusAl;(Nis added with different Er elements were studied by scanning electron
microscopy (SEM), X-ray diffractometry (XRD) and mechanical properties test. The results show that the plasticity
and fracture strength of ZrssCuszyAl;oNis amorphous alloy increases first and then decreases with the addition of Er.
The composition (ZrgssCug3Alg1Niggs)esEr, amorphous alloy has the highest compressive strength o, (2194.4
MPa), the highest fracture strength o, (2176.0 MPa) and the highest plastic ¢, (14.31%) at room temperature. The
plasticity of the alloy at room temperature is 9.3 times as that of the alloy without Er, indicating that the addition of
Er can improve the strength and plasticity at room temperature.

Key words: Zr-based amorphous alloy; Er element; mechanical properties; room temperature plasticity
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