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Propagation and reflection of stress wave about primary and
secondary waves in rectangular plates
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(College of Aerospace Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: The modified theory of elastic stress waves asserts that the wave equations governing volume strain are
consistent with existing theories, but a new set of weakly coupled wave equations encompassing both volume
strain and partial strain has been developed. To address the problem of stress wave fluctuation caused by a
concentrated load impact on a rectangular plate, two sets of control equations for stress wave propagation as well
as the fluctuation boundary conditions of loading surface and free surface are established in this paper. The finite
difference method is used to solve the wave equation, and the stress wave is simulated numerically for the
propagation of the main and secondary waves and the reflection process of oblique incident waves on the free
plane. During propagation, the partial strain splits into two parts: one part propagates together with the volume
strain, forming the main wave, while the other part propagates at a slower pace, resulting in the formation of a
secondary wave. The numerical simulation results show complete consistency with regard to the propagation
image of the stress waves in the nanocalcium glass plate under shock loading.
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Fig. 1 Rectangular plate under concentrated load impact
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Fig.2 Model of stress wave reflection of rectangular area under local impact
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Table 1 Parameters of soda lime glass plate specimen

p/(kg-m™) E/GPa 5 )/GPa 1/GPa c/(m-s™) c,/(m-s™)
2550 70 0.22 22.5 28.7 5650 3355
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Table 2 Geometric parameters of the model

dx/m dy/m dt/s w/m h/m
0.000 1 0.000 1 dx/c,/1.5 0.1 0.1
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Fig. 6 Stress wave propagation in rectangular soda-lime glass plates under shock loading
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Fig.7 Shock loading under the reflection of stress waves in rectangular soda-lime glass plates on the upper and lower sides
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Fig. 8 Propagation and reflection of stress waves in soda-lime glass under shock loading"™”

e HKEP x 107 R IAMES,. X 107 . ARRLSI S, x 107 R SIS, x 107

0.65 6 0.65 6 0.65 3 0.65 6
4 4 2 4

2 & 2 1 2

0.50 0 0.50 0 0.50 0 0.50 0
2 =) -1 -2

-4 A -4 -2 -4

0.35 -6 0.35 -6 0.35 -3 0.35 -6

0.0 0.1 0.00 005 0.10 0.00 005 0.10 000 005 0.10

9 I TS 4R T BA 5 TR IR AR AR B L 7 3 7E A T A I

Fig. 9 Stress wave reflection at the right boundaries under concentrated force impact
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