Journal of Korean Powder Metallurgy Institute
Vol. 16, No. 3, 2009
DOI: 10.4150/KPMI.2009.16.3.173

HIEZE Clojol2E SExlR0AM 422 H|FE L]o|ol2E
Xt 37| H[7t S0l O|xl= A&

=
FFYA| £ TR, Aleteholo

Effects of Phase Fraction and Metallic Glass-Diamond Size Ratio on the
Densification of Metallic Glass/Diamond Composite

Sumin Shin, Taek-Soo Kim*, Seung-Koo Kang” and Jeong Gon Kim’
Korea Institute of Industrial Technology Songdo-dong, Incheon 406-840, Korea
“Shinhan Diamond Industrial Co., Ltd., Songdo-dong, Incheon 406-850, Korea

*Incheon City College, Dowha-dong, Incheon 402-750, Korea
(Received March 3, 2009; Revised March 31, 2009; Accepted April 6, 2009)

Abstract In the present study, Zr-base metallic glass(MG)/diamond composites are fabricated using a com-
bination of gas-atomization and spark plasma sintering (SPS). The densification behaviors of mixtures of soft MG
and hard diamond powders during consolidation process are investigated. The influence of mixture characteristics

on the densification is discussed and several mechanism explaining the influence of diamond particles on con-

solidation behaviour are proposed. The experimental results show that consolidation is enhanced with increasing
diamond/Metallic Glass(MG) size ratio, while the diamond fraction is fixed.
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Fig. 1. Relative densities of MG/Diamond composites with
various volume fraction and size distributions of diamond
particle.
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Fig. 2. BSE microstructure of the composites containing 15 vol.%(a) diamonds with 1-38| size distribution; (b) and (c)
highly magnified microstructure is marked A and B respectively.
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Fig. 3. Schematic microstructure of powder mixtures according phase fraction [6].
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Fig. 5. Microstructure of the composites (containing 60 vol.% diamond having a 15-25 um size distribution) with the size
distribution of metallic glass powder; (a) 63-90 um and (b) 10-32 pm.
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Fig. 6. Schematic drawing of packing arrangements of powder composite with different diamond size. (a) larger diamond
particles, (b) similar sized diamond particles and (c) smaller diamond particles [8].
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