TWO DOF SYSTEM: Identification of system parameters
(K,C,M) using IVF method.

LSA/04/08 revised 11/09
a. Read time domain data files: Response obtained from Impact_response.mcd

»l—transfer data

Plot excitation force in X dir. and responses Xx, Yx versus time Note time scale differences in load and
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b. Transform forces and displacements to the frequency domain:

N
Select max index for identification: Max := 200 < 7t = 1.024 x 103



»l—get DFTs

System Flexibilities (amplitude) fMax = 238.59 Hz for identification range
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Select the frequency range for the identification of parameters:

initial point: ip:=5 fiO =5.96 Hz Max = 200
Max Corresponding to:

final point: if == h fif = 1193 Hz

1. IMPEDANCE method:

=]
1:=lp..lf Sweep over frequencies fi:= fi0 fif = fif
Wj = wj
2
W2j = (wi)
Extract Real and Imaginary parts (only those in frequency range selected):
H = (Re(H H = (Re(H H = (Im(H
Rom, = (Re(Fhy)) - Hryym, = (Re( ) b 3= (1M (H)) Hiyym, = (1m(Hyy, )
Determine PARAMETERS from curve fits to impedances over frequency range selected
kox <= intercept(w2 , Hryom) kxy := intercept(w2, Hrxym)
kyx := intercept(w2, Hryxm) kyy := intercept(w2, Hryym) Re(H) = K — M- o2
mxx := —slope(w2, Hryxm) mxy := —slope(w2, Hrxym) Ima(H) = w-C
myx := —slope(w2, Hryxm) myy := —slope(w2,Hryym)
oxx := slope(w, Hixxm) cxy := slope(w, Hixym)
cyx := slope(w, Hiyxm) cyy := slope(w, Hiyym)
Make matrices of parameters | kxx kxy o [ Y M, [ XY
"~ \kyx kyy ~ leyx cyy " L myx myy

REAL PARTS i, = 200 ekl = (12 Ra SYMBOLS: data, LINE: CURVE FIT
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Identified force coefficients over freq range: |f 595 © fr— 1193 Hgz
io = 9. if = :

Compare to ACTUAL parameters

7 6
K = 1.79x 10 6 —8.88 x 106 N/m Kex Ky 2.107 _1'107 ]
-8.88x 10" 8.99x 10 kyx  Kyy e’ b
9538 4.23 kg > Mo Mol |10 o
B (4.23 99.67) My My 0 100
4794.2  -3330.4 Ns/m O Cxy 4500 —2500
'~ (—3330.4 2008.6} cx Gy ) |\ -2500 2500

[=]

Construct a vector whose elements are the flexibility matrices at each frequency (each element of the vector is a
matrix):

i=lg..if
-1
Hxxi nyi
Fij =
m
Hyx, Hyy,
Now, the problem to solve is: FH=I1+E

where F are the measured flexibilities, H the approximated impedances, | the identity matrix, and E the error

to be minimiged:
k
The left hand side can be rearranged as: Alm|=1+FE
c

Now, the equations of each frequency decomposed into real and imaginary part. Stacking all the equations renders an
undetermined system of equations (more equations than unknowns) of the same form, where:

A (as a function of the flexibilities) is given by:
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a(F) = [A<Re Fi0~

A « stack| A,Im Fi0~ )
01 0 _(“’io> 0 iw

for ieipg+1..0f

A « stack| A, Re| Fj-

A « stack| A, Im| Fj-

A

<= returns the matrix A

Auxiliary matrix of zeros [2x2]: zerog 1:=0

The right hand side of the equation is given by: I=

<= A = real part of the first frequency

<= stacks what was on A with the
imaginary part of the first frequency

<= for loop from the second to the last
frequencies.

<= stacks to A the real part of the ith
frequency

<= stacks to A the imaginary part of
the ith frequency

| < identity(2)
I < stack(l,zero)
for icipg+1..i
I « stack(l,identity(2))

| « stack(l,zero)

The least squares solution of the problem (minimum E) is: A,=a(F) <= Matrix A for the measured flexibilities

g =(ala) 1-AT-I

=0
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FLEXIBILITY functions - data and IVF

T
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Phase angle: Fxx & Fxy vs frequency
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Magnitude: Fxx & Fxy vs. frequency f, = (31.08 81.13) Hz

SYMBOLS DATA
LINES IVF results
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Magnitude: Fyx & Fyy vs. frequency
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Phase angle: Fyx & Fyy vs frequency
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