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.

The VTCR is a frequential method that uses waves as shape functions. Currently, it solves linear problems. The goal is to extend it to nonlinear problems, as present in pyrotechnic shocks. Nonlinearities are computationally expensive due to frequency-time inversions. The first key point is to reduce it by proposing a large frequency band resolution.

The VTCR efficiency (TAPYROSS) : First step to nonlinear problems : large band resolution

Instead of resolving the problem frequency by frequency, we are searching a low rank solution (Prepered Generalized Decomposition : PGD method) [START_REF] Kovalevsky | A quasi-optimal coarse problem and an augmented Krylov solver for the Variational Theory of Complex Rays[END_REF], [START_REF] Ladevèze | The LATIN multiscale computational method and the Proper Generalized Decomposition[END_REF] :

𝐴 𝜔 ≈ 𝐴 𝜔 𝑀 = 𝑚 𝑀 Λ m (𝜃)𝜆 𝑚 𝜔
Large band approximated solutions in a square acoustic cavity with different methods (adimensional parameters) Different methods were developped for large band resolutions, some with good convergence properties

Resolution of non linear problems

The objective is to extend VTCR to non linear problems as visco-plasticity and damage. We expect to develop an algorithm based on many passages between frequency and time domain, hence obtaining a large band resolution.

Validation and extension to large band resolution in shells

TAPYROSS is a vibration software simulator using VTCR to simulate vibrations in SYLDA. We will reduce computational time by implementing the large band resolution.

SYLDA simulations (TAPYROSS) :

The VTCR is a strong alternative for medium frequency resolution. However, computational costs increase when the solution over a large frequency band is needed. Therefore we developed algorithms based on Propered Generalized Decompositions.

The following works will extend the large band resolution to shells. This opens the way to non linear problems. 

Context Project milestones

Conclusions

Linear system Low part

Fast part

The VTCR is an adapted method for medium frequency 
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 8 𝑚Intern equations𝑑𝑖𝑣 𝜎 𝑖 = -𝜌 𝑖 𝜔2 𝑢 𝑖 𝜎 𝑖 = 𝐾 𝑖 𝜖(𝑢 𝑖 ) ) =  φ∈𝐶 𝑖𝑛𝑡 𝑊 (φ) 𝑒 𝑘 (φ) .𝑥 𝑑𝑙 +  φ∈𝐶 𝑖𝑛𝑡 𝑊 (φ) 𝑒 𝑘 (φ) .𝑥 +𝑙𝑑 φ∈𝐶 𝑖𝑛𝑡 𝑊 (φ) 𝑒 𝑘 (φ) .𝑥 𝑑𝑙 Border conditions… 𝑢 𝑖 = 𝑢 𝑖𝑑 𝜎 𝑖 𝑛 𝑖 = 𝐹 𝑖𝑑 𝑜𝑣𝑒𝑟 𝛿 𝑢 Ω 𝑖 𝑜𝑣𝑒𝑟 𝛿 𝐹 Ω 𝑖