Exercise 11a — Auto Beam Property

The purpose of the Beam Auto Property tool is to quickly generate cross section beam elements
properties from a solid. Typically this would be used to help generate global loads models.

Step 1: Switch to the Aerospace profile and open the model
1. Select the Aerospace User Profile with the OptiStruct option.
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2. Open the HyperMesh model file, 11a GFEM beam.hm.

Step 2: Interrogate the model
1. Use the Model Browser to toggle on and off the geometry and mesh in each component.

Notice that 20737:Part3.1 contains the geometry for a rib, Skin-FEM contains elements
representing the airframe skin and Plotels contains 1D plotel elements.
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Step 3: Use the Beam Auto Property tool to assign 1D cross section properties to
the plotel elems

2. From the menu bat select Aerospace > Beams > Beam Auto Property.
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With the dialog now open, select the elements in the Plotel component for the Plotel
field.

Select 20737:Part3.1 component for the Comp field.

Check the Equal offsets on both ends option as well.

Plotels: Elems | 7 |

Comp: Comp | 1] |

{[V] Equal offsets on both ends!

| Use Elements instead of Geom

Section mesh size: 05

[ Create ][ Cancel ]

Once selected, click Create.

You will notice that the tool will then make 2D cross section properties for each element.
It will slide the CAD normal to the nodes of each plotel element to define the cross
section boundaries. Additionally, the 3D beam visualization was turned on to graphically
visualize the beam sections it defined.
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Go into the Model Browser and notice that 35 beam properties were created, one for
each plotel element.



Model X

dReorc® 3
Q-

@ @ @

W %%R% - K T

Entities ID @ |Include o

- g Assembly Hierarchy

11 Beam Section Collectors (1)

£+ 3 20737:Part3.1_beams 1 0
[} Components (4)

m

Bl Materials (15)

Eli&g Properties (35)
20737:Part3.1-beam1
20737:Part3.1-beam2
20737:Part3.1-beam3
20737:Part3.1-beam4
20737:Part3.1-beam5
20737:Part3.1-beamb
20737:Part3.1-beam?
20737:Part3.1-beamd
20737:Part3.1-beam3
20737:Part3.1-beam10
20737:Part3.1-beam11
20737:Part3.1-beam12
20737:Part3.1-beam13

oo
1 J o o o o o o o o

COGOoOTooooo o

EEEE

Name Value
Name 20737:Part3.1_beams
D 1
Include [Master Model]

Step 4: Review the section definitions in HyperBeam

Now that the section information was generated, review it both in the graphics area and in
HyperBeam.

9. From the Model Browser, select the HyperBeam view icon to visualize the section
information.
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10. Click through the definitions to review different cross sections.




QAAAVIN/RL X

Model ] Data ]
=g Results
-%F‘@%@E Area = 43041169 Al
Centroid
Local
Entities o~ Yo = 01063154
© § 20737:Pat3.1_beams 1 e O, BT
£ 20737Pan31-beaml 1 o] :
£ 20737Pat31beam2 2 Iy = 1267896483
£ 20737Pat31beam3 3 "4 = 36834537
8 20737Pat31beamd 4 |_ vz = 42415044
8 20737Pat3Tbeans 5 | Eeciroidsl
Iy = 425390813
£ 20737Pat31beamé 6 12 - 36343458
£ 20737Pat31beam? 7 Iz = 62748334
‘ 20737:Part3.1-beam8 8 Principal
£ 20737Pat31beand 3 Iv = 435846448
£ 20737Pat3 1beami0 10 L":de -t
£ 20737Pan3.1-beamll 11 Polar - 452334277
£ 20737-Part3 1beam12 12 Radius of Gyration = 0.7844787
£ 20737Pat31beam13 13 Torsional Constant = 01734615
‘ 20737:Part3.1-beam14 14 Warping Constant = 31.9056642
£ 20737Pat3 Tbeaml5 15 Secel
‘ 20737:Pat3.1-beam16 16 Vs - 1.4029178 b
£ 20737:Part3.1-beam? 17 Zs = 45266697
‘ 20737:Pait3.1-beam18 18 _ Principal
T < Vs 1.3120500
Ws 0.0003691
Point Y Value ZValue 2 Shear deform coeff
hy = 44509256
1 -2.582848 8.007243 Az = 1.8326471
2 [ osss7m [ 8320997 P,“V?a‘Sh P 0.4240256
TINCIP: ear el
3| 0147834 8217959 av = 45178835
o[ tozmes7| o739 Sh‘::’[ams = 17656833
5 0641703| 0499589 Ky = 02297363
Kz = 05579574
6| -.3s4371| 0185817 Koz . 0356 o
7| 305470 0125489 ~| al 7D







