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Abstract: SizN4 powders have been pre-treated by shock activating and hot pressed into SisN4 ceramics. Three kinds of shock

pressure, and three different sintering temperatures are used mn the experiments, SEM, TEM and X-ray Diffraction have been used to

analysis the structure of the SisN4 powders and ceramics. The properties of SisN4 ceramic have been teged. The results show that shock

activation give positive action to the densificatibn of SizN4 powder and the increase of properties of the Si3N4 ceramics; the ceramic parts

shocked under 40 GPa and sintered under 1800 'C have the best properties. The bend strength reaches 1107. 2 MPa, at the same time,

the fracture toughness reaches 12. 20 MPa. m"?
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Tab. 1 Result of XRD and granularity analysis of the Si3Ns powder

a B
(GPa) wt%) (wt%) (um) ( szlg)
95. 34 4. 66 0. 73 36727
40. 0 95. 90 4. 10 0. 56 43725
44. 7 95. 30 4. 70 0. 45 60042
47. 2 95. 20 4. 80 0. 56 43335
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1 Si3Ny4 SEM
Fig. 1 The SEM photos of the activated and inactivated SiN4 powder

SEM



67

SisNs (SEM) (TEM) o2,
SEM " , , s
, B SisN4
) XRD
[ 6] : 40GPa SisN, 47.
GPa SizN4
SizN4 TEM " )

mySRImAE (b)47 .2 GPa db % 1& 45

2 SizNs TEM

Fig. 2 The TEM photos of the activated and mactivated SizNy powder

2.2 SigNg
, B-SizNy 2 3 4
2 SisNg (MPa) 3 SisNg (MPa. m'?)
Tab 2 Bending srength (MPa) Tab. 3 Fracture toughness (MPa. m'?)
1600 1700 1800 1600 1700 1800
(GPa) C C C ( GPa) C C C
406. 6 569. 7 706. O 4. 72 7. 54 7. 57
40. 0 807. 4 951. 7 1107. 2 40. 0 11. 50 10. 96 12. 20
4. 7 537. 8 834. 9 1015. 2 4. 17 8. 07 10. 34 11. 56
47. 2 766. 2 788. 1 915. 1 47. 2 8. 96 10. 29 11. 12
2 3 :
1600°C, 1700 °C, 1800C, 4 SN (wi%)
SisNa Tab. 4 B-SijN4 phrase composition of ceramics (wt% )
1600 1700 1800
GPa C C C
’ 40 GPa — 4.5 100 100
’ 40. 0 62. 3 100 100
44, 17 65. 3 100 100
47. 2 81. 9 100 100
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SEM photos of sintered ceramics under 1800C
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4 1600C SiaN4 SEM
Fig 4 SEM photes of sintered ceramics under 1600°C

(3) 40GPa 1800°C SisN4 , 1107.2 MPa,
12.20 MPa, m"?
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