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Fig 2 X-ray diffraction patterns of powder particles at different ball milling time
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Fig 3 Morphologies and element distributions of mixed powder particles before ball milling
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Fig 4 Morphologies and element distributions of mixed powder particles after ball milling for 60 h

2.4
5
4 145 MPa, 20 h s
4 882 MPa, 30 h,
5 000 MPa, 60 h,
6 615 MPa,
. Ti57 er CUZ] Nis)
8000
6000}
©
o
=
2 4000
e
e
T 20000|
0 0 30 40 6
Ball milling time/h
5

Fig 5 Hardness changes of powder particles at dif-
ferent ball milling time
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Fabrication of low melting point In-Bi solder powders using liquid

phase dispersion method and its low temperature soldering properties

LI Xiaodong' *, ZHANG Chenyu', HUANG Di'
(1.School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China;
2. Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education),
Institute of Ceramics and Powder Metallurgy, School of Materials Science and Engineering,
Northeastern University, Shenyang 110819, China)

Abstract. Based on orthogonal experiment, the spherical In-Bi solder powders with low melting point and suit-
able particle size distribution have been prepared via liquid phase dispersion method using PEG400 as a disper-
sant, and characterized by scanning electron microscope (SEM), X-ray diffractometer (XRD) and DSC131 dif-
ferential scanning calorimeter. It was found that the powder had a median particle size of 30 pm. The melting
point was 71.6 ‘C, which was slightly lower than the original In-Bi alloy material, and the phase composition of
the powder was In and Biln,. The low-temperature soldering performance of In-Bi alloy solder powder was in-
vestigated using Ag and Cu as substrates. The results show that the composition of the interface IMC layer ob-
tained from the Ag and Cu substrates was Agln, and Cuy;Iny, respectively.
Key words: In-Bi alloy; low melting point alloy; liquid phase dispersion method; low temperature soldering
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Preparation of titanium-based metallic glass powder

by high-energy ballMilling

ZHONG Bin', ZHANG Lin', LI Xuewu'**
(1. College of Mechanical Engineering, Xi’an University of Science and Technology, Xian710054, China;

2. State Key Laboratory of Tribology, Tsinghua University, Beijing 100084, China)
Abstract: Amorphous metallic glass has excellent mechanical, physical, chemical and mechanical properties,
and is an important development direction and research hotspot of metal composite reinforcements. As a stable,
simple, efficient and scalable technology, mechanical alloying provides an effective way to prepare amorphous
metal glass. In this work, titanium-based amorphous metallic glass was used as the research object, and the me-
chanical alloying method was used to achieve efficient and controllable preparation of amorphous powders. The
micro-morphology of sample surface was analyzed with the help of scanning electron microscope, amorphous
phase structures were characterized by X-ray diffraction, and mechanical properties were measured by micro
hardness tester. The results show that the prepared metal powders were relatively uniform and had good amor-
phous structure characteristics. The hardness test shows that as prepared amorphous metal powder had an im-
proved hardness of 6 615 MPa, which could be used as an important part in reinforcing materials.

Key words: high-energy ball milling; metallic glass; amorphization; titanium-based alloy; mechanical properties



