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Preparation, Microstructure and Property of Ternary
Transition Metal Boride Os,_,Ru,B.

Z0OU Can-Hui, LONG Ying, ZHENG Xin, ZHANG Jin-Yang, LIN Hua-Tai

(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Ternary Os, Ru,B, powders were synthesized by using mechanical alloying (MA) technique with Os
(Osmium), Ru (Ruthenium) and B (Boron) powders as raw materials. The synthesis process and effect of Ru content
on phase composition, and thermal stability of the as-milled powders, and mechanical properties of the samples
were studied. X-Ray diffraction (XRD), scanning electron microscopy (SEM) and transmission electron microscopy
(TEM) were employed to study chemical composition and microstructure of the as-synthesized powders and the
as-sintered bulk samples. Result showed that Os; yRu,B; ; was formed as an intermediate product during the forma-
tion process of solid-state reaction of Os; ,Ru,B, from Os, Ru and B powders. After milled for 24 h, the main phase
mixture powders were Os;_Ru,B, which kept unchanged till milled for 40 h. When X<<0.1, the main phase of the
mixture powders was ReB,-type Os, ,Ru,B, with hexagonal structure; when X=0.15, the main phase of the
as-milled powders was RuB,-type Os,_Ru,B, with orthogonal structure. After heat treatment at 1450°C for 1 h, the
ReB,-type Os; «Ru,B; partially converted to the orthorhombic phase, while the structure of RuB,-type Os; \Ru,B,

Wk BHA: 2017-08-14; WE/EeFRBEA: 2017-11-10
HEEWH: | RA53H0H AL EIBL(2013G061)
Innovative and Entrepreneurial Research Team of Guangdong Province(2013G061)
TEE BN ANHE1991-), B, BLAF 7 L. E-mail: 2212230893@qq.com
BWAEE: & %=, Y. E-mail: longying0306@163.com



788 AL M OB IR

33 %

kept unchanged. The as-sintered OsB, and OsggsRug 5B, samples by pressure-less sintering at 1700°C showed

rod-like particles with small pores, the density of the two samples was about 85%, and the micro hardness under a

load of 0.49 N was (274+2) GPa and (21+£1) GPa, respectively.

K ey wor ds: super-hard materials; mechanical alloying; transition metal boride; solid solution
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Fig. 2 SEM image and EDS pattern of Os,gRug,B, powders

produced by ball milling for 40 h
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Fig. 3 TEM images of OsygRug,B, powders produced by ball
milling for 40 h

Kl 5 NANE Ru & EBREE 40 h 5 Os;Ru,B, (R
x=0. 0.02. 0.1, 0.15. 0.2 A 0.3)¥ Kk &1 XRD
B, B F AT BAE H, 2 x=0. 0.02 1 0.1 K, 3k
13 B A BREE P29 M R 7S J7 G5/ 1) Osy RuyBo,
HEHWDREIEZEMN Os) RuxBy; 24 x BKE
0.15. 0.2 Al 0.3 W, EREEF=9) T N IEA &5 0
Os; xRuxByo IXE W Ru & &2 MK ERE )
OsRu,B, [IZEK, 11 HAE Ru & & x=0.10~0.15 [B7E1E
— NN TT G R A IEAS G548 A LR AR AR I S -

N“ 04074 nm
(001)

Kl 4 EREE 40 h 75 £ OsogRug ,B, B AL ) HRTEM R
Fig. 4 HRTEM image of Os,gRuj,B, powders produced by
ball milling for 40 h
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ders after heat-treatement at 1450°C for 1 h
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Fig. 7 SEM images of fractural surface of the OsB, (a)-(b) and
Osy g5Rug 15B; (¢)-(d) samples after pressureless sintering at 1700°C
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