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Basic Study on SEA and TPA for Input Source and Contribution Rates
KURODA Katsuhiko

Summary

This paper presents a method for comparing the Statistical Energy Analysis (SEA) and the Transfer

Pass Analysis (TPA) as to the input power and the contribution rates from source power to a structure

in machine operation. Identifying external forces and contribution rates from source in machine

operation is important to be able to diagnose machine, equipment, and dynamic designs. SEA is based

on the systems with many resonant modes, the predicted results based on the space average. TPA is

based on the Frequency Response Function using the data between the excitation point and the

response point. In this study, new proposal method for comparing the SEA evaluated by the power

injection method and the TPA evaluated by the matrix inversion method is verified through

numerical analysis using the finite element method on two types of model, () an L plate, and (i) a

partial car model consisting of four subsystems. As a result, the new proposal method is effective and

quantitative.
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Fig.1 Apparatus of test plate structure in development view,
including the excitation (crosses), response (circles), and
evaluation (triangle) locations of each subsystem.
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Fig.2 Original TPA results in the case of simply supported to

the L plate.




SEA & TPAIC & A ANR & AREE 5T BT 2 EREHpET 25

[=2]
o

o Subsystem 1
A Subsystem 2

S
o o
T

N
o
'S

Number of modes
w
o
T

° A A
10 | .:‘

0o © 8 ° A
0 FETETET YT UF XY 1T LIS OF Vil Cur S S
COWINOOMOOWOOOIOOO OO0 OO0
—NAN __FTHNOOONOODL—OOMOO OO
b= mrrrddoYInhodoNCS
-—

Frequency [Hz]

Fig.3 Number of modes per band for each subsystem.

1.00E+00
—o—SEA
— 1.00E-01 [ —=—TPA
=
& 1.00E-02 T,
H
[}
o
+ 1.00E-03 |
o
£
1.00E-04 |
JO0E-05 Lot v v vy
0o Wwwwno MOOWLOODOWLOOODOODO OO
mTAN ST DOONDONOOL—OOMOOW OO
Frequency [Hz]
(1) Input power of subsystem 1
1.00E+00
—s—SEA
_, 100E-01 | ——TPA
=
% 1.00E-02 [
H
o
o
< 1.00E-03 -
o
£
1.00E-04 |
100E-05 Lot v 1 i ;
COLNOOMOOMOODOMOODODOOO OO
AN S DO ONOO—OOMOOWL OO

Frequency [Hz]

(ii) Input power of subsystem 2

Fig.4 Comparison of the input power between SEA and TPA.
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Fig.5 Comparison of the contribution rates between SEA and
TPA.
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Fig.8 Comparison of subsystem energy between measured and predicted by SEA model constructed in the case of power injected on
subsystem 1.
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Fig.10 Comparison of the contribution rates between SEA and

TPA to the partial car model.
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