This is tutorial for buckling analysis in NX 9 software. For doing this tutorial you need to have basic
information of software and also you need to be familiar with buckling subject.

This tutorial is made by Armin Yousefi Kanani,

In the first step you need to make geometry of the model. The thickness of a plate should be equal to:
the layer thickness * the number of the layer.

In this example the 8 layer with 0.5mm thickness is considered for this sample. Therefore the thickness
of the plate would be 4mm.
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In the second step you need to save the file and go to the advance simulation section. In this step you
have to decide your analysis will be 2D or 3D. For this example 2D analysis is considered. Thus, click on
the mid surface with face pair. In the solid body section choose geometry and then click on
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In step three you need make new simulation, for this example you do not need change any option just in
the solution type choose liner buckling 105.
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In this section, the mesh will apply to the model. In mesh section you have to do mesh sensitivity. By
changing mesh size eigenvalue amount will change. Thus you need to find proper mesh size and mesh
type. In CQUAD 4, the mesh size should not be above 5 mm but this depends on your computer to be

able to process the operation.
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In this section we want to enter laminate information to the software.
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The laminate code for this example is [(0, 90)4] s, so we have 8 layers with 0.5mm thickness
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After entering information you need to give orthopedic material to each layer like previous section
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In this section you need to decide about your boundary condition. The buckling test is considerably

sensitive to the boundary condition. Therefore it is important to choose correct one. For gaining
sufficient information | suggest you to study the R.Jones book.

For this example simply support boundary condition will be considered
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For simply supported boundary condition same as the R.Jones Book. This part is significantly important,
so if you want to do this tutorial please get enough information about the kind of the boundary
condition.

Point: The edge should not be fixing in the applied forces direction
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| have just added this pic to show you how eigenvalue changes if you use different boundary condition

7 Combination
S|

q]/,%%? /\2 & » oo,

* ‘ [0 B 4] Lock/Unlock Plane | | | Reduction ‘
Retumn to S Edit Post Set Identify Create Animate |« 1 Envelope . - = :
iy H B @ View Synchronize View  Result Results Graph - £ Multiple Reduction
Context ~ Layout - Post Processing - Animation - ion - -
< Menu~- | [No Selection Filter lwl [Entire Assembly v % ~ g | @_ DLl O B-L-w@-w- 09 -
# Post Processing Navigator modalt_sim2 : Solution 1 Result
b ‘Subcase - Buckling Method, Mode 1. Elgenvalue = 7.1057 E+00% Mx=DOF4=F|X
Name Description '.5 i:!"““' SRR e .
) Subcase - Buckling Method < B Idg:ma‘M" :‘i::nMg;:;;;:m .
Mu;’er!, Eigenvalue :N7.dl O‘Ge+004 L x=DOF1 =F|X
5 it 1.435E-003 = =
A E Y=DOF2=FIX
v L4 11956003 W=DOF3=FIX
e ~—— 9568E-004 My:DOF5=F
- Magnitude
&y Rotation - Nodal — 7A77E-004 7¢
& [ Stress - Elemental o
- fly Stress - Element-Nodal
& f Reaction Force - Nodal ~| | = 2396E004
< i ] '
i 5.331E-007
Preview A = =
= -2.385E-004 Mx=DOF4 Y=DOF2=FIX
| W=DOF3=FIX
My=DOF5=FIX
7A67E004
No preview available -8.657E-004
e 1 4B5E003
= 4 f 4E-003
Urits = mm




You can choose the any amount for the applied forces, because after finding the eigenvalue this amount
should be multiplied with the amount of forces. Thereby, to simplify the question we consider 1 N for
the applied forces
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The first mode is critical buckling load. So, we consider first eigenvalue as the critical buckling load
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