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PAVL 5 WO R AL A B2 7 A 77 B B RE R 1R R 00 G B A4, 86 AR T 96 26, Horp o-Siy N, A &
AMET 90%, A EEART 1.8%. UL Y,0, F1 ALO, KB BH, % 84% a-Si;N, +11% Y, O, +
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R it 2R FH TR] b ) 58 25 J5 1 B A i ThT 8 1 T B R B V. I T B R SRR O 4 i O AR 36 ~
37 mm. & 12, 1~12. 4 mm F E 42 37 ~38 mm. & 8. 2~8. 6 mm A4 B A4, I HEK B 45 H %5 5 o
3.12 g/em® S AR AR Qi 1 PR .
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Table 1 Thickness of flyer and sample before experiment

Experimental number  Mass of the projectile/(g)  Thickness of the flyer/(mm) Thickness of the sample/(mm)

03055 295.5 8.2 12.1
03056 297.0 8.5 12.2
03059 301.0 8.5 12. 4
03060 300.0 8.6 12.1
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Fig.1 Schematic diagram of spalling measured by gauge No. 3
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Fig. 3 Wave profiles recorded with electromagnetic particle velocity gauges
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FE 3 Rl UL, 2R R SR LR Y R R R (WL DAY L B R SR FH TR R A Al 9 L X R R
BER A EE R, R S PR TS B 0y 2 IR BEAE 0. 54~0. 92 GPa Z [0, 4 K556 17 1 2 248 Ty
0.73 GPa, iR 4E BEALKETE Bk o i1 3545 20 1) 2 2488 BE A 1. 01~1. 22 GPa Z i), "F¥J{H K 1. 10 GPa, B
B FOCPR{E . Nahmel " SFAF 2% By 3. 15 g/cm® 1Ak ik B % 1) 2 24598 JE 7F 0. 5~0. 8 GPa Z 1],
SRATH LI 45 R A .
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Table 2 Experimental results

Experimental Projectile velocity Particle velocity Shock wave velocity ~ Shock wave pressure
number /(m/s) /(m/s) /(m/s) /(GPa)
03055 200 100 9100 2. 839
03056 240 120 9573 3.584
03059 206 103 9672 3.108
03060 130 65 9448 1.916
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Table 3 Spallation parameters

Pull back velocity Au/(m/s)

Spall strength o;/(GPa)

Thickness of scab

Measured wave Ideal rectangle wave Measured wave Ideal rectangle wave 8/ (mm)
51. 87 85. 65 0.74 1.22 8.01
36. 38 74. 21 0. 54 1.11 8. 44
47. 84 70. 00 0.72 1. 06 8.43
62.50 68. 45 0.92 1.01 8. 64
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A Study on the Spallation Behavior of Silicon Nitride

XIAO Gui-Feng' ., TANG Zhi-Ping”,ZHOU Chang-Guo', HU Xiao-Jun*,CAI Jian?

(1. Artillery Academy of PLA ,Hefei 230031 ,China;
2. Laboratory for Materials Behavior & Design ,University of Science &
Technology of China sHefei 230026 ,China)

Abstract : Shock behavior of silicon nitride ceramic was investigated by using a one-stage light gas gun facility.

A new technique is developed to measure the spall characteristics of materials with embedded electro-magnetic

particle velocity gauges in the sample. This method measures the particle velocity profiles inner the sample and

particularly, the gauge located behind the spalling plane will disclose clearly the message of spallation of the

sample, which differs from the usual methods such as VISAR and manganin gauge. By this method, we

obtained experimentally the spall strength of silicon nitride ceramic of density 3. 12 g/cm?’ as 0. 73 GPa,which

fit the data of Nahme et al. The scab thickness was almost equal to the flyer thickness in the experiments,

since the symmetry impact was used. The experimental results indicate that the particle velocity gauge method

can be used to study the spllation behavior of non-electromagnetism materials. Since we used three gauges in

one shot to record velocity profiles at different locations, so the Hugoniot data up to 3.6 GPa (as in elastic

range) was also obtained.

Key words:silicon nitride;spalling;particle velocity gauge method; Hugoniot curve



