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Comparison between Input Powers and Contribution Rates from Energy

Analysis and Transfer Path Analysis on Thin-Walled Frame Structures
KURODA Katsuhiko

Summary

Identifying external forces and contribution rates from input power sources during machine operation

is important for analyzing machine and equipment, and dynamic designs. The comparison method

between input powers and contribution rates from power sources to a simple structure consisting of

two flat plates and a partial car model consisting of four subsystems in machine operation determined

by SEA and TPA was proposed by the authors in the past studies, and the validity of this method was

shown. However, it is necessary to extend to the practical structure represented by the thin-walled

plane frame structure in order to realize utilization of this comparison method. In this paper, the

method is validated through numerical analyses, using a finite element method of a simple structure

consisting of one frame and flat plate and a partial car model. As a result, the SEA input power is

spatial averaged over each subsystem quantitatively agrees with the TPA input power expressed as

the product of the force and velocity at the excitation point. Contribution rates from a power source,

the SEA and TPA results are qualitatively similar without having to consider the phase.
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Fig.1 Test structure 1, including excitation (arrows), response
(circles), and evaluation location of each subsystem.
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Fig.2 Comparison between SEA and TPA for the test structure
1 in case of damping ratio (i).
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Fig.3 Test structure 2, including excitation (arrow), response
(circles), and evaluation locations of each subsystem.

Table 1 Subsystem information.

Subsystem number and name Area (m?) Weight (kg)
1. Right frame - 1.673
2. Left frame - 1.673
3. Dash panel 0.675 4212
4. Center plate 0.379 2.365
5. Right floorboard 0.240 1.498
6. Center floorboard 0.267 1.664
7. Left floorboard 0.240 1.498
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Fig.4 Comparison between ED and TPA for the test structure 2.
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Fig.Al Examples of calculated loss factors.






