Open CAE Symposium 2018, D22, Dec. 7-8, 2018, Kawasaki Copyright© The Open CAE Society of Japan

Sfepy 12 & S ENfEHT

A HREY
1A —T v CAE T eBER(IEER &)
Dynamic Analysis with Sfepy

Takuo FUJITA™

*Open CAE meeting@Kanto(structure)

Abstract

Sfepy is a Python module to solve partial differential equations (PDEs) with Finite Element Method
(FEM) developed by Robert Cimrman et al of the Czech Republic. Input files are described by Python
dictionary and tuple, and C and Fortran are used for matrix calculation etc. Sfepy has been upgraded
almost every 3 months, Version 2018.1 was released on March 6, 2018 (latest 2018.3). Since the
dynamic analysis function has been enhanced from this version, I will introduce it with a cantilever
model.
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Vy=-0.1m/s Element: HEXA1st 0.05m

Material: Steel equivalent
Density: 7800kg/m?3
E=200e+9Pa

Nu=0.3

# Material parameters.

p— E = 200e+9
@ Displacement py = 0.2

output point  rho = 7800.0

0.2m
ebes = |
left’ @ (left’, (w0 :00, 'du.0 :0.0, ddu0 : 0.0,
‘u.1” 0.0, "du.1” 0.0, "ddu.1" : 0.0,
Fix 'u2 :00 'du2 :00, 'ddu2 :0.0D,
]
Fig. 1 Cantilever model
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Fig. 2 Displacement Time History and Its Fourie Transformation
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sfepy: 10 eigenvalues converged (0 ignored as rigid body modes)

sfepy: number | eigenvalue | angular frequency | frequency

sfepy: 1| 1.055577717654e+06 | 1.027413119273e+03 | 1.635178765297e+02
sfepy: 2| 2.177805847553e+07 | 4.666696741329e+03 | 7.427278542933e+02
sfepy: 31 3.101793785020e+07 | 5.569374996370e+03 | 8.863935606048e+02
sfepy: 4| 6.425318421113e+07 | 8.015808394113e+03 | 1.275755528801e+03

sfepy: 51 1.790280978570e+08 | 1.338013818527¢+04 | 2.129515131439e+03
sfepy: 61 1.970176881531e+08 | 1.403629894784e+04 | 2.233946360264e+03
sfepy: 7| 5.052098054363e+08 | 2.247687267918e+04 | 3.57730539213%e+03
sfepy: 81 5.529440062786e+08 | 2.351476145485e+04 | 3.742490521167e+03
sfepy: 91 5.749316657433e+08 | 2.397773270648e+04 | 3.816174684372e+03

sfepy: 10 11.048211433630e+09 | 3.237609355111e+04 | 5.152815326664e+03

Fig. 3 Eigen Frequencies
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Fig. 4 Eigen Modes corresponds to Peak Frequencies in Fig. 2
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[1] http://sfepy.org/doc-devel/index.html#
[2] https://arxiv.org/pdf/1404.6391.pdf
[3] http://www.ondrejcertik.com/media/euroscipy2008.pdf
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