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Lecture 13A. Examples of FE modeling

Finite element method
(FEM1)
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Example 1. Cantilever beam
z

m

x

=8*10  

=0.3

E=2*10  MPa

3

3 kg

5h



y

J = J=1.0097 10-7 m4

A = 0.6·10
-3

m
2

h = 13.27mm

z

L=1m

Extruding surfaces produces 

solids filled with solid elements 

(3D modeling)

Extruding lines gives areas

that we will cover with shell 

elements of a given 

thickness

Extracting a point gives a line to 

which we assign a section defining 

the features of the cross section

Solid 185 Shell 181 Beam 188

P=1000 N
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Solid 185

Analytical results:

f = PL3/(3EJ)= 16,5mm

 = +132 / -265 MPa
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Shell 181

Analytical results:

f = PL3/(3EJ)= 16,5mm

 = +132 / -265 MPa
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Beam 188

Analytical results:

f = PL3/(3EJ)= 16,5mm

 = +132 / -265 MPa



6

Beam 188
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Example 2. Twisted rod

z

m

x

=8*10  

=0.3

E=2*10  MPa

3

3 kg

5h



y

J = J=1.0097 10-7 m4

A = 0.6·10
-3

m
2

h = 13.27mm

z

L=1m

Solid 185 Shell 181 Beam 188

M=25 Nm
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Solid 185

Beam 188

Shell 181

torsional moment

Ms=25 Nm
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Solid 185

Beam 188

Shell 181

torsional moment

Ms=25 Nm
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Submodeling
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Understanding Submodeling
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Understanding Submodeling
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Shell-to-Solid Submodels

In a structural analysis, only translational 
displacements are calculated for the cut 
boundary nodes, but their values are based on 
both the translations and rotations of the 
projected point. 
Also, the node is rotated such that the nodal UY 
direction is always perpendicular to the shell 
plane 
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FE ANALYSIS OF THE TURBINE BLADE LOCKING PIECE DEFECTS
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Rough model
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Transferring displacement conditions
from the coarse model to the submodel
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Rough model
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Model zgrubny

Submodel
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Substructuring

https://slideplayer.com/slide/13201386/

superelementy
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Elements Supporting Birth and Death 
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