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Influence of Solidification Conditions on Microstructure
and Properties of Amorphous Alloys
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Abstract: In this paper, the influence of solidification conditions on microstructure, thermal stability and mechanical
properties of amorphous alloys are investigated by the method of controlling solidification process. It was shown that sam-
ples is prepared by high temperature injection ( HT) exhibited pure amorphous structure, but some nanometer size crystal-
lites existed in the samples is prepared by low temperature injection ( LT) and in situ suction ( SC). The HT samples
were typical brittleness, but the LT and SC samples exhibited high strength and good plastic deformation ability. The
crystallization start temperature of high temperature melt spin samples were higher and its long term thermal stability was
better than that prepared by low temperature melt spin, those shows the thermal stability of amorphous alloys were im-
proved by elevated casting temperature.
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Fig. 1 (a) XRD patterns and (b) DSC curves of as-cast rods with
2 mm in diameter in the Cuy; 71, s Al alloy. HT, SC and LT

correspond to high-casting-temperature injection casting, in-situ

suction casting and low-casting-temperature injection casting
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Table 1

Thermal parameters of the samples in three alloys prepared under various casting conditions

Cuyy 5Zry7 s Als

Zrgy Cuys 4 Nipy g Al ZrssNis Aly Cugg

Thermal parameters

HT LT SC HT LT SC HT LT SC

T,/K 699 689 689 656 653 653 680 678 679

T./K 757 748 748 750 746 747 760 758 758
AH/] - g -96.17 -88.97 -93.65 -100.3 -93.8 -98.02 -77.4  -75.4 -76.5

R2 FAERBEEHTELSNNFMEEMMEHT, SCHLT HARKATEEE. REREMRBEE)

Table 2 Mechanical properties of the samples in three alloys prepared under various solidification conditions

Cuyy sZry7 sAls

Zrgy Cuys 4 Nipy g Al ZrssNis Aly Cugg

Mechanical properties

HT LT SC HT LT SC HT LT SC
o,/GPa 2.05 1.52 2.05 2 1.74 1.81 2.01 1.95 1.97
o/GPa 2.05 2.42 2.46 .1 2 2.1 2.01 2 2.03

&,/ % 0.1 12.5 11.5

0.1 12 12.8 0.4 3.5 2.7
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Fig. 2 Quasi-static nominal stress-strain curves of the alloy samples

prepared under various solidification conditions
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Fig. 3 SEM images of the surface of fractured Cu,; sZr,; s Al alloy samples prepared under various solidification conditions:

(a)HT, (b)SC, (c¢)LT, and (d)enlarged rectangle area
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Fig. 4 TEM dark-field images and high resolution images of as-cast rods in Cuy; 5Zr,; sAls alloy: (a) and (b) corre-

spond to HT, (c¢) and (d) corresponding to LT, (e) and (f) corresponding to SC
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Fig.5 (a) Synchrotron X-ray diffraction patterns of the HT sample of Cuy; s Zr,; s Als alloy,

(b), (c) and (d) are the enlarged rectangle area of previous figure respectively
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Table 3 composition and casting temperature of the alloys
Casting temperature/K
Alloys Composition, x/%
LT HT
Cu50 CusgZrys.sTi, s Y, 1323 1723
Cud7.5 Cuyy sZry; sAls 1273 1523
7165 Zrgs Guyy s Aly 5 1273 1523
7162 Zrg, Cuys 4 Nipy g Al 1273 1523
Zr62 1523 K

_ —_-—J\ 3 K
d Zre5 1 523 K
M3 K
Cu47.5 1523K
GuiT B 1 273K

Cu50 1723K
Cu50 1323K

20 30 40 50 60 70 80
20/ )

Intensity/a.u

Ho6 ANRREEHRET WD X L0 Hig
Fig. 6 XRD patterns of the as-quenched ribbons prepared un-

der various casting temperatures
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Fig. 7 DSC curves of Zr62 alloy ribbons prepared under

various casting temperatures
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