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Warm-Formability and Sintering Behavior of Ni-based Metallic Glass Powder

I B AR P+

Noriaki Matsubara. Katsu Yanagimoto

Synopsis:The formability and sintering behavior of NieoNb1sTi2oZrs metallic glass powder prepared by gas atomizing was

investigated by using precise hot press equipment.The structure of atomized metallic glass powder depended on
its particle size, and only glassy phase was observed when the particle size was under 53 um. The glass
transition temperature (Tg), crystallization temperature (Tx), and supercooled liquid region (ATx=Tx-Tg) of the Ni-
based metallic glass powder was 838K, 888K and 50K, respectively.

The hot press sintering under the precise control of temperature and pressure was conducted. The densification
behavior depended on only working temperature, and the Ni-based metallic glass powder was consolidated to
nearly full densify by hot press sintering with working temperature range 863-883K. On the other hand, the
crystallization behavior depended on working time as well as working temperature. In the experimental study this
time, the hot press condition achieving both full densification and no crystallization was temperature of 868K and
pressure of 200MPa. The sintered fully dense body without crystallization exhibited high corrosion resistance

nearly equal to Alloy C-276.
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Table1 Examples of metallic glass composition.

Based metal Examples of composition
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Fig.1 Schematic illustration of the precision hot
pressing equipment used in the present study.
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Fig.2 X-ray diffraction patterns of NisoNb1sTiz0Zrs
metallic glass powder in various particle size.
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Fig.3 Scanning electron micrograph of NisoNb1sTiz0Zrs
metallic glass powder produced by gas atomizing.
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Fig.4 Time-Temperature-Transform diagram of
NisoNb1sTizoZrs metallic glass powder.
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Fig.5 Hot pressing conditions of NisoNb1sTizoZrs
metallic glass powder in the present study.
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Fig.6 Optical micrographs of and X-ray diffraction patterns surface of sintered body in various hotpressing

conditions.
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Fig.7 Summary of relationship between hot pressing

condition and densification or crystallization
behavior.
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Table2 Summary of relationship between hot
pressing condition and densification or
crystallization.

Pressing condition Result of Analysis
Temperature, | Stress, | Area ratio of Degree of
T/K /MPa | sintered body | crystallization
813 20 39% 0.0%
813 200 41% 0.0%
843 40 89% 5.5%
843 120 80% 0.0%
843 200 73% 0.0%
858 200 84% 0.0%
863 40 97% 11.7%
863 120 97% 13.9%
863 200 99% 0.0%
883 40 98% 33.6%
883 120 99% 16.5%
883 200 99% 22.6%
903 120 75% 65.1%

Table3 Result of multiple regression analysis for area
ratio of sintered body and degree of
crystallization.

Analysis parameter Result of analysis
Area ratio of Degree of
Temperature, Stress, . L
sintered body | crystallization
T/K MPa , ) , )
Adjusted R Adjusted R
1 O O 0.4505 0.5910
2 ) — 0.5000 0.5764
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Fig.9 Optical micrographs and Corrosion rate of the
NisoNb1sTiz0Zrs metallic glass sintered body,
crystallized NisoNb1s TizoZrs sintered body,
SUS316L and Alloy C-276 in 12N HCI
solutions at 303K open to air.
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