Analysing structures for natural frequencies

During this exercise we will take an epoxy skateboard and establish what the natural frequencies of
the board are.

The geometry of this component can be seen below;

The deck of this board is made from 5mm epoxy. We will assess the board to understand the
vibrational response of this component.

Open Skateboard_deck.sldprt. However when you choose new study, create a “Frequency” study as
opposed to “static”. OK.
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Create a 5mm thick shell mesh using epoxy as your material in the same way that you would for a

“static” analysis. Your part will now look something like the following;

We can check the weight of this part by publishing a “report”.

2
DS SOLIDWORKS

O-8-5-%-9-[F]8 5E-

N
Q = of 18 iy i & - A Piot Tools
Study A‘_I Fixtures External Connections Shell Run This | Results Def d G
Advisor PPV advisor Loads... Advisor d Study Advisor UETOMME opare
Material Manager Result Results

- ||ﬁ Report

@ Include Im: e for Report

Report

Features | Skeich | Evaluate | DimXpert | SOLDWORKS Add-Ins | Simulation [ SOLIDWORKS MBD |

KE .
T

AP o - . e em e

Model hame:Skateboard_deck
Study name:Frequency 2[-Default-)
| Mesh type: Shell Mesh Using Surfaces

Generates a Word report for the
current analysis study.

J.‘ms

-
Report Options.

===

Current report format:  Frequency Study Format

Section properties
Description:

Report sections:

ssumptions

Madel Information
Study Properties
Units

Material Properties
oads and Fixtures
Connector Definitions
Contact Information
Mesh information
Sensor Details

=

mn

Header information
[C] Designer:

7] Company:
[FlurL:
DLogu:

[C] Address:

[CPhane: EFax

I Report publish aptions

Report path: Ch\temp_ks|_091015412_composites_frequency

| Document name:  Skateboard_deck-Frequency 2-2

show report on publish

| [Cpubish ] [ aeob ] [ Cancsi | [_rieo




Now examine the word document that has been generated and you should see that the fe model is

0.72kg. If not check your material properties and your thickness. You will also see in the report that
by default Solidworks generates the first 5 modes.

Due to the fact that this model is going to be unrestrained we would expect to see 6 zero hertz

modes (one for each dof), thus in order to see the natural frequencies of the board we are going to

assess the first 10 modes. (Hence we will see the first 4 modes of the structure).
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Go into properties and change “number of frequencies” to 10. OK. Run this study. You should see

the following results generated.
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Scroll through each of these results and animate them to investigate the frequency and the mode

shape of each of them. You should see that the first 6 modes are zero (or very close to) hertz. The

next four modes should look as follows.



The first structural mode is a first order torsion mode at 37.0 Hz.

The second structural mode is a first order bending mode at 40.6 Hz.

The third structural mode is a second order bending mode at 70.8Hz

The fourth structural mode is a second order torsion mode at 77.5Hz



