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Analysis of dispersive characteristics of
guided waves for multi-layered structure
of solid rocket motor shell
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Abstract: It is an efficient method to detect multi-layered structure of solid rocket motor by
guided wave. This paper made use of global matrix method, inferred the dispersion equation of mul-
ti-layered structure shell. The dispersion curve of four different layer’s quantity of shell structures
are computed. It shows that with the increase of layer’s quantity and the first layer’s thickness, the
distance between different model curve will decrease, the curve’s quantity will increase, the curves
are totally close to zero frequency. This paper also studied the influence of glue layer’s quality on
dispersion curve. It is found that the curves shift to left when the glue layer goes to bad.
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Fig.1 Sketch of multi-layed structure model
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Tab.1 Model parameters of different layers

wx YK E BB wE I3, § I ) g
/km-s™ /km+s™ /gecm™ /mm /km-s™
i W2 5.950 3.260 7.8 hy 2910
5 mZ 5.950 3.260 7.8 hy 2910
®HRE 2,610 1.200 1.6 2 1.125
mE 5.950 3.260 7.8 hy 2910
3 KR 2.610 1.200 1.6 2 1.125
aRE 1.850 1.050 1.7 2 0.968
ME 5.950 3.260 7.8 hy 2910
4 BHRE 2.610 1.200 1.6 2 1.125
aEE 1.850 1.050 1.7 2 0.968
#HE 2.300 1.150 1.85 © 1.054
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Fig.2 Dispersion curve of Model 1
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Fig.3 Dispersion curve of Model 2
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Tab.2 Model parameters of different glue layer quality

AR g MNEEE kms”  BEHEEE/km-s' ¥H/g-em® EE/mm
2 -556 1&7- _‘m 4h_

5 fi 2 2.463 1173 1.3 0.1
#RE 2,610 1.200 1.6 2
i) 5.950 3.260 7.8 4

6 B2 2.200 0.800 1.0 0.1
E oY= 2,610 1.200 1.6 2
= 5.950 3.260 7.8 4

7 2 1.800 0.600 0.5 0.1
Eipr9 2,610 1.200 1.6 2
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Fig.6 Dispersion curve comparison
between Model 5 and Model 6
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