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Experimental Development Status and Trend of Transition Metal Boride
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Abstract: The transition metal boride is likely to be a new generation of superhard material and becomes a
hot research topic in the field of materials. The main preparation methods of transition metal boride bulk
material are introduced, and some of their structures and properties are summarized. There is still a gap
between the hardness value of experimental study and the value of theoretical research. So the design and
preparation methods should be improved in the future. And the development trend of transition metal
boride was prospected herein.
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Ben "1 Bisb A L T ReBy: Jofs Re M3 A1 B A A
fycEY, FhE%S, 7 1200°C T4 12 h; BN
AT, R T4 E 1500C,
1.2 BIEGRE

FL SIS o v 2 ) P H R P 5 AR B FL AR 5
W IR 2 8 A TR A R R I L HGA 4T
. Michae 2% Re 5 B LAJEFE A Re:B=1:2.5
WRAE], TRV, SRJE BN I A, WA
RALEUS AR, FE AR TR AT R A,
£t ReB, HUAHR AL .
1.3 BEEE#RE

[ 25 B 46 S N S AT B R B M REAME LA #
ShaE thar. WRRA A S SRS, T EL AT 3RS
HE TR TE A R k41 2307, Robert 251 8hK 2y
Tt OsCl;:MgB,=2:3 HIATIRARIR &, NI,
FRARAS A B AT I Fis B & e v, HH bR X
35 FE N :

20sCly+3MgB; = 20sB,+3MgCL+2B (1)
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Tab.1 The physical properties of Os in the resonance

ultrasonic spectrum analysis

mi REK /(553) /(Jf(iﬁﬁ) Wﬁ?c%zﬁi
B 300 22.61 13.993 40545
L 0 22.70 13.930 41045
Zim 300 22.61 13.993 406+5
QT 0 22.71 13.930 41445
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GPa™, R FigAsi@ A, HHR%. hRBL
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Tab.2 Crystal structure and lattice constant of transition

metal boride

sm %2 40/(0.1 nm)

a b c

ik dtkaitg R

Re;B!' 1EAZ Cmem(® 2894 931 7.26
Re;B;' Vavil P6;mc  7.504 7.504 4.772
ReB,* NIT P6y/mmc  2.900 2.900 7.478
0sBP NIT Pém2  2.876 2.876 2871
0sB "™ gt P6m2  2.876 2.876 2.871
Os,B, Vavil P6y/mme  2.909 2.909 12.945
OsB,* > EX Pmmn  4.684 2.872 4.096
Ru,B;!1 5110 P6;mc  7.469 7.469 4.713
Ruy, Bt IEAT Pbam 11.61 1134 2.83
RuBP NIT Pém2  2.851 2.851 2855
RuB, ;" NIT Pém2  2.852 2.852 2.855
Ru,B; Vavil P6y/mmc  2.905 2.905 12.810
RuB, ExL Pmmn  4.645 2.865 4.045
Ru,B," Vavil P6/mmc  2.890 2.890 12.810

N

RhB!? TEAg O Cmem  3.303 5.687 4.343

RhB,," XJ P6ymme 3.309 3.309 4.224
Rh;B;"™ AU Pesme 7471 7471 4.777
B, "% 0y J5 4/amd  2.810 2.810 10.263
1B, 55" 4 C2/m  10.525 2910 6.099
ptB!'" 1ExX Cmem  3.356 5.809 4.063
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AR A 0 ) 2 1 B G A R R 8 B 7 L
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Tab.3 Hardness values of transition metal boride under

different load

Y A A
BWA/N - BEEE/GPa BN

ikt
et 1 & /GPa

ReB,> 3 049  48.0%56 4.9 30.1+£1.3
OsBP 1.1 14.4 — —
0s,B; 1.5 21.8 — —
OsB,1*” 0.25 37 1.96 18
RuBP 1.8 13.6 — —
RuB,™* 0.49 17.0 9.8 10.9
RuB,™ 0.4 19.9 — —
RhB, ;!* 0.49 22.6 9.8 7.0
IrB, 55" 0.49 49.8 9.8 18.2
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