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Fig. 1 Coordination of silicon nitrids
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Table 1 Density, bulk modulus,shear modulus and hardness of y-Si; N,

Density  Bulk modulus Volume derivative of Shear modulus Hardness

Author(s)

oo/(g/cm®)  K,/(GPa) bulk modulus,K’, G/(GPa) Hy/(GPa)
Zerr Aset al, [19” 3.9340. 12 300 30~43
Mo S Det al, 3.873 280 3.48
Sekine Tset al. " and He H Lyet. al. "7 4.012 300410 3.0+0.1
Jiang J Z,et al, 50100 3.7540.02  317+11 2.342.1 35. 31
Kiefer B+ 3397 4.0
Mori-Sdnchez P, et al, 150" 335 2.78
He ] Lyet al. 9" 4.181 313.9 362.8 33.3
Dong J J.et al. 71 305 258.3 30

Note: (a) Sample is synthesized by diamond-anvil cell (DAC) under static high pressure and high temperature. p, is
computed with the lattice parameter obtained from the selected-area electron diffraction pattern. K, is de-
termined by the first-principles calculation. Hy is measured with a micro-indentation tester.

(b) pos K, and K', are from the first-principles calculation.

(c¢) Sample is synthesized by the shock wave compression. p, is computed with the lattice parameter from the
powder X-ray diffraction measurement. K, and K', are determined from the shock Hugoniot Equation of
State (EOS).

(d) Sample is synthesized by a multi-anvil (MA) octahedral pressure assembly. p, is computed with the lattice
parameter {rom the powder X-ray diffraction profiles. K, and K', are determined {rom the isotherm EOS at
ambient temperature measured by using the synchrotron radiation method. Hy is measured with a micro-
indentation tester.

(e) K, and K', are determined from the isotherm EOS at ambient temperature measured by using the shock
synthesized nanocrystallines and with a synchrotron radiation measurement up to a pressure of 68 GPa.

(f) First-principle and theoretical calculations.
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Fig. 2 XRD spectra of (a) starting material, (b) shock-recovered sample,

(¢) purified material from the shocked sample
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Cubic Silicon Nitride and Its Synthesis by Shock Wave Compression
HE Hong-Liang

(Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract ; Cubic silicon nitride is a new polymorphous of Si;N, synthesized under high pressure and

high temperature. Compared to the two known hexagonal phases of « and S, the new phase is about

26 % denser in density,and it is predicted to be a new multi-functional ceramic. The achievement and

related concern of the cubic silicon nitride have been reviewed in this paper,including the progress in

artificial synthesis,the study on its physical property, the synthesis of other IV (A) group denser ni-

trides (Ge; N, ,Sns;N, ,C;N,),and the explore of the possible post-spinel phase of nitride. By using a

flyer impact technique with explosive detonation,we recently have synthesized the cubic silicon nitride

from the precursor of a-Si;N, ,and the mass production of the cubic phase has reached about 2 grams

in each run of the shock wave compression test, which provides an economic way for further investiga-

tion of its potential performance in industriy.

Key words: cubic silicon nitride;shock compression;synthesis



