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Context First step to nonlinear problems :
. ) . o e . TRL ,
ArianeGroup is increasingly interested in vibration simulation. Simulating the Iarge band resolution
pyrotechnic shocks in SYLDA structure could size the detachment technology. /\ |
Covering both the large and the medium frequencies is a real challenge that Instead of resolving the prob}em frequency by
defeated classical numerical softwares, such as explicit finite elements frequ.ency, we are searc.hmg a low .rz?mk
methods. An alternative is proposed by the Variational Theory of Complex solution (Prepered Generalized Decomposition
Rays (VTCR) [1]. : PGD method)[2],[3] :M
~ AM _
The VTCR is a frequential method that uses waves as shape functions. 3 - Goal Ay = Ay = Z Am(0)Am(w)
Currently, it solves linear problems. The goal is to extend it to nonlinear m
problems, as present in pyrotechnic shocks. Nonlinearities are 1- My PhD Energy of the different approximations
: i ) ) : i 10° - . . - - . . -
computationally expensive due to frequency-time inversions. The first key start point ——PGD Greedy 2 modes, error = 92.4516%
point is to reduce it by proposing a large frequency band resolution. 1% F | 6V decomposiion 2moes,error = 14.99867%
1,:,4 ====Reference solution
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The problem : pyrotechnic shocks The VTCR efficiency (TAPYROSS) : R VR ¥ |
in SYLDA structure \CEEERAY: i i
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J(fl »» /774 at 1 frequency Frequency
Ceiling hangingg R Large band approximated solutions in a square
Payload acoustic cavity with different methods
E [y ACU (adimensional parameters)
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(a) HSS3+ before the explosions. (b) HSS3+ after the explosions. _m E o6 Yo 06 o G .r_; .:jf'; O
It was shown that medium frequency (5 KHz) can ®oo o 2o
not be neglected VTCR 612 4 sec 70 Kb éﬂ EPGD — - ?c} °0
< FEM 3 millions 1153 sec 10 Gb O PGD Greedy + Update '©0cooooBo00888]
g 1 R - areeuye-; pdates :
:é; The VTCR is an adapted method for medium 5 Zﬁgdgcﬂr:mg;mn
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Different methods were developped for large
band resolutions, some with good convergence

Frequency

Resolution strategy : Resolution strategy [4]

. . propagative roperties
. In-plane 128 x (40 SD)
(TAP YROSS) ° propagative
shear rays . .
The VTCR method Out-of-plane 256 x (40 SD) Project milestones
propagative
Intern equations Border conditions... normal rays
div(o;) = — iwzui _ Ui = Ujq over 0,{); Out-of-plane 128 x (40 SD) ° 2 .
o ke (f; S O om=Fa  over 9, cvnescen s Validation and extension to large
For plates . .. and interface Sensor near the LA, band I'ESOIUtiOn in ShE”S
_12(1 —v¥)pw? conditions , Out-of-plane 1 X (40 sd) . . . .
Aw=—aTiE v oy +om, =0 satellite — VTCR, evanescent rays TAPYROSS is a vibration software simulator
Weey = jW(k)ekx U = Uy Out of plane response Lt using VTCR to simulate vibrations in SYLDA. We
’ k \ Variational will  reduce computational time by
T BN | R —real implementing the large band resolution.
Low part Fast part _ X ---VTCR
: Linear system [
1201 - v2)pa? - = Resolution of non linear problems
 (1+in)E Complex ray space © The objective is to extend VTCR to non linear
) ) ) % problems as visco-plasticity and damage. We
— @ X @ X @ X |}'|l .
Wi = Joecin W™ @ ALF Joeq, Wioe @7 dlt e, Wigre @l < | expect to develop an algorithm based on many

passages between frequency and time domain,

hence obtaining a large band resolution.
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