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Enhanced Approach - Digital Integration in Mechanics €8 ) s
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Practical implementation of the concept

Fact Box

an assignment

Notebook

* Application of the concept in exercises
* |Instead of a handwritten exam - solving a

complex, real-world mechanics problem as

* Programming language: Python

 Development environment: Jupyter
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Aufgabe 3.2.9

Ein Gelenkirdger besteht aus einem geraden und einem verzweigien Teil. Von den zwei einwirkenden Kréaften greift eine unmittelbar im Gelenk an. Man
ermittle die Auflager- und Gelenkreaktionen

- @ b a -
N 1 7
@ re)
~ -
NA G ' B
E ||¢
- "
-Lb
Geqg.:
Fi,Fz, 3 b, ¢
1 from sympy import *
1 F_AH, F_AV, M A, F GH, F. GV, F BV, F.1, F_2, a, c, b = {
2 symbols('F AH F_AV M_A F GH F.GV FBY F.1F 2a cb')
3

Aufstellen Krafte- und Momenten-GGW

#lineagres Gleichungssystem (6 Unbekannte, 6 GLeichungen)
#Teilsystem 1:

#Horizontales Krifte-GGW
gl = F_AH - F_GH

#Vertikales Krifte-GaW
g2 = -F_AV + F_GV
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11 | #Momenten-GGW um Einspannung A
12 g3 = -F_GV*a + M_A

14 | #Teilsystem 2:

16 | #Horizontales Krifte-GGW -
17 g4 = FGH + F_2

19 | #Vertikales Kriifte-GGW
26 g5 = -F_GV + F_BV - F_1

22 | #Momenten-GGW um Gelenk &
23 g6 = -F_2 *c - F_BV*a
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http://localhost:8888/notebooks/Documents/Python%20Scripts/Technische%20Mechanik%201/%C3%9Cbung5/3.2.9_Statik_Loesung.ipynb

Competency Profile of an Al Engineer
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Summary and Outlook
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e Early development of digital competencies as
a foundation

e Stronger interconnection between modules
and interdisciplinarity

* Enables more efficient handling of complex
problems

e Basis for advanced courses and specializations
(e.g., numerical simulation methods)

* Foundation for developing Al-driven solutions

in mechanics

Al-Driven Solutions in Fundamental Mechanics

e Structural Mechanics: Rapid prediction of deformations and

stresses as an alternative to time-consuming FEM analysis
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* Material Modeling: Material modeling with physics-augmented

neural networks [Maurer, 2024]

mechanical stress

y
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Yeoh'’s constitutive law Neural Network
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Thank you for your attention

Institute of Materials, Technologies and Mechanics Hanna Westphal, M. Sc.
. . . G11-120
Faculty of Mechanical Engineering
+49 391 67 50178
Chair of Multibody Dynamics hanna.westphal@ovgu.de
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