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Table 1 Particle size distribution of AlgsNisYss5C0.La; s powder
prepared by gas atomization
Particle size/um <25 25~45 45~71 >71
Mass fraction/% 39.6 46.8 9.1 4.5
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Fig.1 Cumulative mass fraction distribution dependence on the

particle size
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Fig.2 SEM images of the atomized powders of Al-based alloy:

(a) full appearance and (b) local appearance
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Fig.3 XRD patterns of the as-atomized AlgsNisYsCo,Fe; powder

and the as-cast ribbon for comparison
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Fig.4 SEM back-scattered electron images of cross-section of the as-atomized AlgsNigYs5C0,La15 powder: (a) featureless structure in a

particle with diameter of about 12 pum, (b) crystalline structure in a particle with diameter of about 103 um, and (c) demonstration

of a particle with diameter of about 34 um inlaying in a particle larger than 100 um
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Fig.5 DSC curves of the gas-atomized AlggNisY45C02La1 5

powder and the as-cast ribbon
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Table 2 Characteristic parameters of the DSC measurement
results of the AlgsNigYsCo,La; s powder

Particle size/ Tg/ T/ Tp/ Txol Tpal Txal Tpal AHJ

fam/

pm K K K K K K K Jg' %
Ribbon 560 585 590 629 643 684 701 156.6 100
<25 558 580 586 633 644 690 702 152.4 97.3
25~45 — 575 584 620 641 692 697 73.7 47.1
45~71 — 579 584 667 697 701 741 48.3 30.8
>71 — 581 586 675 694 737 782 150 9.6

Note: Tq is the glass transition temperature; Ty (i=1~3) refers to
the onset temperature of the ith crystallization stage; Tpi
(i=1~3) refers to the peak temperature of the ith
crystallization stage; AH, is the total enthalpy released for
all of phase transitions; fan represents the mass fraction of
amorphous phase
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Fig.6 XPS results for the powders: (a) survey spectrum to show the elements; (b~f) spectrum detailing the state of

Al, Y, La, Ni, and Co; (g) atomic fraction profile
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Fig.7 Microhardness HV dependence on particle size in the

atomized AlgsNisY45Co,La; 5 powder
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Preparation of AlgsNigY45C0,La; s Amorphous Powder by Close-Coupled Gas
Atomization and Its Characterization Analysis

Wang Xiaoming®, Zhu Sheng®, Yang Baijun?, Zhao Yang', Zhang Yao®

(1. National Key Laboratory for Remanufacturing, Academy of Armored Force Engineering, Beijing 100072, China)

(2. Shenyang National Laboratory for Materials Science, Institute of Metal Research,

Chinese Academy of Science, Shenyang 110016, China)

Abstract: The morphology, phase composition, particle size distribution, thermal stability and microhardness of the gas atomized

AlgeNisYss5Co.La15 amorphous alloy powder were investigated by scanning electron microscope (SEM), X-ray diffractometry, X-ray

Photoelectron Spectroscopy (XPS), particle size analysis, differential scanning calorimetry (DSC), and hardness tester, respectively. The

result show that most of the AlgsNigY5C02La15 amorphous alloy powder is below 45 um (about 80%), and the powder is consisted of

amorphous matrix and nano-crystallization phase. Its crystallization process is amorphous—amorphous’+fcc-Al—fcc-Al+AINIY+ALY.

There exists a layer of Al,O3 oxidation with 180.81 nm in width. The hardness of the powder is beyond 3000 MPa.
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Corresponding author: Wang Xiaoming, Ph. D., Assistant Researcher, National Key Laboratory for Remanufacturing, Academy of Armored

Force Engineering, Beijing 100072, P. R. China, Tel: 0086-10-66718477, E-mail: uwangxm@162.com



