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Fig 1. Mass-spring-damper system

2. Plate system

daff 2 A2 AT = 16709 7Hal Ao
tisiA 16719 7tH&=AE &5, § 256719
FRFE 22 mst 2t JA42 =Alstk= A
of YAlojct. SHA|TE TH& Ao 7hA o] vIREY] Of
2o Nt&EAS 2R 4 9JAA7L, A
B2 16742 ARstel 27tel Mol NS 519
o] FRF 167]& o]&35}t3ict.

A 1oM9] FRFO] Aozt o4, AR &4,
5]48 o, Fobso] Oist phased] figh s
e uw Fig 29} Zo] UehdTt.

|

Real Imaginary

Iy
S
=3
o
=3
=3

=)
=

=3

=]

s
]
S
=S

Real [(m/s2)N]
°
imaginary [(m/s>)/N]

15
=3
53

&

=

=)

0 500 1000 0 500 1000

IS

=3

3
o
=3
S

=3
S

Magnitude [(m/s?)/N]
Phase [Deg]
-

=1
=
=}
[=)

|

-2
500 1000
Frequency [Hz]

=3
=)

o
=}

500 1000
Freguency [Hz]

Fig 2. FRF at point 1



phase?l —90° 91 wollA] FRF
gagi vlastel Fagke) A
aAE 2~ o &, Sids 7t
Altt. Frequency-Magnitude graph: 6719] pe
aks 7Hl= Ae FIsH #EE 4+ Asd
7ol o] System?] 1FAFHtL T 4 AS A
oltt. System?] AFAlELE TR AFIF 7
olct.

ofetd e e Agsttiete 1 Aol
o] FRF %3 22 67§ X|&oA peaks 7 7
= dd&dg 4 Aok

FRFQ] Imaginary parts o]-&stH Er} F3ish
7l system®] 1 {AEHE &G 2 Q7] izl
oAl 1670 Aol WA= FRFO] Imaginary
partS =A|SHA] 8] a5 AL

digtol 2 A

o]

N

ok

FRF at point 1 FRF of point 2

.

T

1%
(=]
=}

=}
S

o
o
=]

&
=]

Imaginary part [(m/sZ)/N]
r
{=]
(=]

5

Imaginary part [(m!sZ)fN]
o

o
=3

(=}

500 1000
Frequency [Hz]
FRF of point 3

(=}

500 1000
Frequency [Hz]
FRF of point 4

15
(=]
=}

S
2
o

@

=]
1
=3
=]

g

=]
ki

(=}

Imaginary part [(mfsz)/N]
=]
(=]
Imaginary parl [(r'm‘s2 N]

3
3

a 500 1000
Frequency [Hz]

(=}

500 1000
Frequency [Hz]

Fig 3. Imaginary part of FRF at point 1~4
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Fig 5. Imaginary part of FRF at point 13~16
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3. Mode shape of plate system
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(Matlab code 1)

%% read data& save in vector variable

frequency = readmatrix("dynamicsC.x1lsx","Sheet","1,2,3,4","Range", "B83:B1683");
range_of _phase = ["F83:F1683","M83:M1683","TB3:T1683", "AAS3 : AA168B3"];

range_of _magnitude = ["C83:C1683","183:J1683","083:Q1683","X83:X1683"];

%% sheet 1

% Phase_11 Magnitude 12 42 Y& 0| 18 ANE =8| 2f(1,2,3,4)
Phase 1 = zeros(4,1601);
Magnitude 1 = zeros(4,16@1);

foma = ol
Phase 1(i,:) = readmatrix("& &C.xlsx","Sheet","1,2,3,4","Range",range_of_phase(i));
Magnitude 1(i,:) = readmatrix("& & C.x1sx","Sheet","1,2,3,4","Range",range_of _magnitude(i));
end

Real_part 1 = Magnitude_ 1.*cos(Phase_1*pi()/186); % degree to radian
Imaginary part_1 = Magnitude_1.*sin(Phase 1%pi()/180); % degree to radian

%% Fig.2 : Real,Imaginary,Magnitude,Phase

figure;

subplot(221);
plot(freguency,Real part 1(1,:),'k");
title("Real");

xlabel("Frequency [Hz]");
ylabel("Real [(m/s"2)/M]")

subplot(222);
plot{frequency,Imaginary part 1(1,:),'k"');
title("Imaginary™);

xlabel("Freguency [Hz]");
ylabel("Imaginary [(m/s”2)/N]");

subplot(223);
plot(frequency,Magnitude 1(1,:), 'k");
title("Magnitude");

xlabel("Frequency [Hz]");
ylabel("Magnitude [(m/s"2)/NI1");

subplot(224);
plot(frequency,Phase_1(1,:),'k");
title("Phase");

xlabel("Frequency [Hz]");
ylabel("Phase [Deg]");

et e YHo=Z Phase_2, Phase_3, Phase_
49} Magnitude_2, Magnitude_3, Magnitude_4
E3t otgct.



(Matlab code 2)

phase = [Phase_1; Phase_2; Phase_3; Phase_4;];
magnitude = [Magnitude 1; Magnitude 2; Magnitude 3; Magnitude 4;];

num_of wn=[57 568 785 1143 1400 1565];
phase mode=zeros(16,6);
magnitude mode=zeros(16,6);

for-i = 156
phase mode(:,1i)=phase(:,num of wn{i));
magnitude mode(:,i)=magnitude(:,num of wn(i));
end

Imaginary part_mode = magnitude mode.*sin(phase mode*pi()/18@); % degree to radian

forrd = '1:6
figure;

x=1:4;
y=1:4;
z=zeros(4,4);
for j=1:4
for k=1:4
z(j, k)=Imaginary part mode{j+4*(k-1),1i);
end
end

mesh(x,y,z, ' LinelWidth',1, 'EdgeColor’, 'interp’, 'FaceColor', 'interp’, 'Facealpha',8.5);
hold on;
title("Mode shape")
xlabel("x direction”)
ylabel("y direction™)
zlabel("Magnitude [(m/s"2)/N]")
yticklabels([1,2,3,4]);
xticklabels([1,2,3,4]);
zticks(@);
end

phase®?l magnitude s§E-& 16 by 1601 matrix
oy, 2 & 6719 1{Fu4of tisiA phase®t
magnitude S FE3SH Zlo] phase_modet
magnitude_mode 3d§ZEo|1, o]= 16 by 6

matrixo|}.




