Tab. 1. List of natural frequencies generated by means of theoretical modal analysis

F1 F2 F3 F4 F5 F6 F7 F8 19 F10
[Hz] |[Hz] |[Hz] |[[Hz] |[Hz] |[Hz] |[Hz] |[Hz] [Hz] [Hz]
71,29 | 289,40 | 345,10 | 350,83 | 792,55 | 904,46 | 995,99 | 1063,37 | 1063,84 | 1168,01
F11 F12 F13 F14 F15 F16 F17 F18 F19 F20
[Hz] [Hz] [Hz] [Hz] [Hz] [Hz] [Hz] [Hz] [Hz] [Hz]
1273,96 | 1373,37 | 1577,62 | 1702,82 | 1814,78 | 1847,73 | 1930,23 | 2076,51 | 2290,80 | 2357,98

Fig. 7. The bending vibration of the grid welded at a frequency of 71.29 [Hz]

Figure 7 shows a first embodiment of vibration at a frequency of 71.29 [Hz]. Low frequency
vibrations in particular should pay attention to engineers. They usually have a very significant
impact on the stability of the whole structure. In the case of the analyzed object that has been left-
restrained form of this is a flexural.

Truss structures in theory are treated mostly as a type of thin-walled structures. In these
constructions, in addition to the bending stresses occur much more dangerous stresses derived
from a constrained torsion sometimes also called bi-moment. Therefore, in the case of these
structures are important inherent vibrations on the steering or flexural nature. Usually such forms

of vibration of this nature are somewhat higher frequencies.
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Fig. 8. Examples of two new form of vibrations truss
of a flexural frequencies sequentially 289.40 [Hz] and 345.10 [Hzf

A first aspect of vibrations of a flexural appeared at a frequency of approx. 1000 [Hz]. This
character can be triggered both normal stress, in the midst of which may appear Constrained
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twisting, as well as the tangents that can be induced by transverse (shear) or torque.

The free torsional metal profiles can be defined as a certain deformation, by which the distance of
the two sections before and after the deformation is the same. This would mean that the elongation
of individual fibers and longitudinal stresses are zero.

The situation is different in the case of a constrained torsion, wherein the distance between two
cross-sections before and after deformation is very different and the individual longitudinal fibers
change their original length.

In the analyzed example we were not observed among 20 normal modes including at
incorporating the form of a torsion or flexural similar to the definition of a constrained torsion.
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Fig. 9. The first embodiment of a vibration torsion at a frequency of
995.99 [Hz]

Meticulous and precise analysis of the form of vibrations allows very precise knowledge of the
dynamic state of mechanical objects. However, this requires a combination of knowledge from
several other fields of engineering.

7. Conclusion

The research results point to the fact that it is possible to distinguish between material
properties, which affects the ability to distinguish their mechanical properties. The study also
confirmed the usefulness of Inventor software to research using theoretical modal analysis
performed on modeled construction of port cranes.

The presented results of research can be carried out following consequential inference:

"1 generated resonance frequency for modeled lifting the test piece,

] noted that the change in operating conditions of the lifting element increases the resonance
frequency, which proves the usefulness of this method for the assessment of degradation in the
quality of construction,

"1 it highlighted the importance of a particular character of the form of vibrations of the sensitivity
of the lattice structure.
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