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Non-intrusive Spectral Submanifold Model Reduction for Geometrically

W COMSOL =
Reduced dynavaics A & —
RY
W.(p. o) ol
| > °°°°° /
, - \ : (.Mas:ek subspace)
(lnva ria»::.t tovus)
a N a N
COMSOL Multiphysics with MATLAB SSMTool
N / - /

1 !

4

s

Finite - - Non-
» Static » Dynamic » SSM-based

Element Equilibrium Equation ntrusive ROMs

Model Reduction

e
o= e ’
e - - _.,e..#"ﬁ
Blade 2 Blade 3 Blade 2 Rlade 3 Blade 2 Blade 3
?IT,; Blade | ”’i,: Blade 1 Yi,:
SSM-O(3) 0 SSM-0(3) - SSM-0(3)
06 ~ (stable) ' : ] 0.6 T ~ (stable) ;; | 0.6 1 — (stable) i
Hg:‘-I—ﬂJ{E’rﬁ} / L _HSI”-"::'I[S:I 1'*. I SQI%[—D{:H :
05| ~ (unstable) '.r | 05| (unstable) ::" I'r . 05 | " (unstable) p |
= | woee Linear system {0 % i " | e Linear system  § % J / = | e Linear system '
¢ Full Model '-. ;' \\ + Full Model "' : # lull Model ,'I
0.4 | ! : 04} N a 204 } : ]
. N 2 1\ ,-"rl 2 H Jr / /
03} !' 1 Eo3}f \ I =03}
. B AN ,
y I ’
205 20 6 297 20 8 299 30 295 296 207 208 299 30 295 206 297 29 8 209 30
(} (1 (1

e Jain S, Haller G. How to compute invariant manifolds and their reduced dynamics in high-dimensional finite element models|[J].

Reference: Nonlinear dynamics, 2022, 107(2): 1417-1450.
e GaoH,Wangy, WangY Q, JieY, Mingwu L. Non-intrusive spectral submanifold model reduction for geometrically nonlinear rotating

structures with Coriolis and centrifugal forces[J]. Theoretical and Applied Mechanics Letters, 2026, 100726.

Excerpt from the Proceedings of the COMSOL Conference 2026 Shenzhen



